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AN INJECTION STUDY OF UTERINE BLOOD VESSELS-

Robert L. Faulkner, M.D., Cleveland, Ohio
(Fro7n the DepartmtJti of Ohstetrics and Gynccolofjy, University Hospitals and

Wcsleini Feserve Medical flchool)

I
NJECTION studies of the blood vessels of the uterus are not new.

SainpsoiY in 1913, injected the vessels of the surgical specimen with

gelatin and studied the vascular pattern in cross sections and radi-

ograpically. He learned that the uterine veins contain no valves and
are injectable. Since then the arteries, particularly, of the myometrium
and endometrium have been studied bj'- Barthelmez^ from 1930 to 1941,

by Jones and Brewer^ in 1939, and others. In the monkey, Daron^ in

1936, made a valuable contribution to our iaiowledge of the arteries

of the endometrium by injecting mercuric 'sulfide into the vascular S3^s-

tera during anesthesia. Bj’’ iimnediatelj’^ fieezing the utei'us in situ upon
opening the abdomen, it was possible to studj’- the Vessels of the endo-

metrium practically as they exist during life.
• •

While injecting the arteries and veins of the myomatous uterus'^ with

synthetic liquid latex, or Neoprene, it became apparent that good gross

injections of the intrinsic vessels of the uterus were obtained. Therefore,

injections were carried out on uteri removed for one cause or another

at different phases of the menstrual cycle and on some bleeding uteri,

especially those which contained only small or no demonstrable mammas.
Over fifty specimens have now been injected for the studj’- of the in-

trinsic vessels.

*Reart, 'by invitation, at the Sixty-Eishth Annual Meeting of the American Gyne-
cological Society, Hershey, Pa., June 19 to 21, 1944.

Note: The Editors accept no responsibility for the views and statements of

authors as published in their “Original Communications.”
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Neoprene as an injection compound is easy to use, and tiiis is im-
portant for the routine injection of suitable surgical specimens. It needs
only to be filtered to be ready to use \Yhicli is quite different from the

commonly used gelatin which has to be prepared, kept free from mold,
melted each time for use, and necessitates warming and chilling of the

specimen before and after injection.

Injection of the blood vessels in a uterus of normal size is more diffi-

cult than the injection of those of a nterus containing myomas. There

are two reasons for this: 1. The uterine vessels are smaller and less

easily cannulated for injection; 2. The injection necessarily is the in-

jection of end arteries and their emptying veins instead of the injection

of a vascular afc as in most myomas.

Fig. 1.—uterus ready for injection. Black threads arc on tljc venous cannulas.

In this study the method of injection was standardized as rigidly as

possible. Throughout, the washing of the .specimen was done in the

same manner, the injection pre.ssures used Avere alwaj^s the same, the

time of injection postoperatiA'ely was alwa3^s the same, and all injec-

tions Avere done at room temperature.

All patients Avhose uteri Avere utilized Avere personally intervieAved

and their menstrual dates and habits carefully tabulated Avith full nota-

tion, also, of age, parity, and of any recent abnormal bleeding. Since the

great majority of the .specimens AA*ere for technical reasons of satisfac-
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toiy injection removed personally, this ivas no cursory inquiry. Hys-

terectomy was done carefully without traction sutures or clamps when

possible. In some instances, a single traction suture was placed through

the vertex of the uterus but used as little as possible.

Injection Method

Small glass cannulas (Fig. 1) were inserted into both uterine arteries

and veins of the freshly removed specimen and at low pressure the blood

washed out by connection to the arterial cannulas with a minimum
amount of normal salt solution to produce blanching of the specimen.

The uterus was then covered and put in the refrigerator over night, all

leaking vessels having been ligated. Injection was done the next day,

or twenty-four hours after removal of the uterus. All gross edema pro-

duced by the washing had by that time disappeared.

Fig-. 2.—Corro.sion cast of uterus showing black venous mass and uterine aiteries
with arcuate branches. Uterine veins cut away. Fundal branch toward top on either
side. (From Asr. J. Oust. & Gxnec. 47: 1S5-197, 1944.)

Two forms of synthetic liquid latex Avere used: 1. A red suspension

for arteries Avith a granule size of about 0.4 microns; 2. The other, a

suspension containing a blue-black pigment for A'eins Avdth a granule
size of about 2 microns. The exact pigments contained in these prepara-
tions are not knoAAUi, since they are proprietary injection compounds.’"'

Lieb® found that they are satisfactory in obtaining a high percentage
of glomerular injections in the kidney, and that in a general Avay, the

granules go OA'^er into but not through the capillarj^ bed.

On being brought back to room temperature, the arteries AA'ere in-

jected with red neoprene from a simple pi’essure bottle set betiveen 180
and 200 mm. of mercury. "When tlie arteries Avere filled, there Avas no
further floAA^ Black neoprene Avas then introduced into the A’-eins at

‘American Anode Inc., Akron, Ohio.
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a pressure of 160 mm. of mercmy. Filling of the veins produced a
tense, swollen, and uniformly black uterus. Gentle massage of the speei-
rnen was earned out during venous injection to fill all the sinusoids.
Aftei removal of the cannulas, the vessels were tied and the .specimen
placed in 5 per cent formaldehyde strongly acidified with acetic acid.
Any acid promptly sets this injection compound.

After thorough fixation, the uterus was bisected longitudinalh'’ and
anteroposteriorl.y with a long sharp knife.

Neoprene lends itself to the preparation of multicolored corrosion
specimens (Pig. 2). This prepai’ation is made by eating off all the
flesh with commercial hydrochloric acid leaving only the injected east of

Fig. 3.—Arterial pattern of uterus. .Spalteholz cleared jireparation. One small

myoma in uterine -wall. Cervi.x does not inject in a surgical .specimen. (From Am. J.

Obst. & GTNEC. 47: 185-197, 1944.)

the circulation. The cervix does not inject in a surgical specimen be-

cause its vessels are stripped off during removal of the uterus. The

uterine arteries with their arcuate branches lo the front and back of

the uterus are obvious. The uterine I'cins have been cut away. A
large branch of the uterine artery u.sually goes on over the fundus.

The large bulk of the venous sinusoids which retain the contour and al-

most the complete size of the original .specimen is evident.

The internal arterial pattern of the uterus may be seen in Spalteholz

cleared specimens. The black pigment in neoprene will stand the clear-

ing process in benzol and wintergi’cen oil (Fig. 3). The rich peripheral

circulation of the uterus may be seen. Tlirough these anastomoses one
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4.—Injection of uterus removed seventii clay of menstrual cvcle. Aged 45.
i. Small myomas. Periods normal. Zone of uninjectability about uterine

7.—Beginning of menstrual flow. Aged 3S. Para i. Escape of venous in-
mass into uterine cavity.
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uterine artery communicates so freely .witli the other. The pattern of

the radial arteries all pointing toward the uterine cavity is always al-

most diagrammatic unless distorted by myomas.

Neoprene in common ivith other colloids does not penetrate the

terminal branches of the radial arteries. They are filled normally only

up into the inner quarter of the myometrium. The endometrium is not

injected. Daron believed that in addition to a contraction cone active

during life, that there is also an anatomical narrowness of arteries in the

submucosal zone before they enlarge again to those of the endometrium.

Injection experience with neoprene would seem to confirm this opinion.

Fig. 5.—Fourteenth day of cycle. Aged 28. Para i.
,

Slightly more injectability of
submucosal zone.

Therefore, it is particularly the veins of the uterus as they may be an

index to blood supply that are studied with neoprene. It is true that

the arteries of the endometrium seem to be important in explaining the

now well-known rhythmic blushing and blanching of the endometrium in

menstruation, and also probably explains its shedding, but it has never

been proved successfully that the source of menstrual blood may not be

venous refiux in large measure.

Sampson observed in many specimens an uninjeetable zone about the

uterine cavity except in uteri which were bleeding, about to bleed, or

had recently been bleeding. In specimens carefully arranged as to

menstrual dates and not containing myomas which might interfere

with the picture, it would seem that this zone of uninjectability is an

almost constant finding postmenstrually up to approximately the time

of ovulation (Figs. 4 and 5). After that there is increasing venous in-
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jeetability of this area with uniform and almost complete entrance of the
injection mass as menstruation approaches (Figs. 6 and 7).

Near the end of menstruation (Pig. 8)‘ in a limited number of speci-
mens injected at this time, there is a return of the uninjeetable zone
except opposite areas where shedding of the endometrium is incomplete.
The same picture of patch}'- or irregular injectability is seen in other
uteri with abnormal bleeding (Pig. 9),

With the aid of Dr. Normand L. Hoerr, Professor of Anatomy, efforts

were made to prove the postmenstrual ischemic zone an injection arte-

fact.

Fig-. G.—Twenty-fifth day of cycle. Aged 30. Para i. Uniform Injectability oC .sub-

mucosal zone.

Obviously all tissues, particularly veins and smooth muscle, .should

be devitalized after twenty-four hours. To malie sure, however, that

the time of injection made no difference, several specimens were in-

jected as late as four or five days after operation. If the uterus was

postmenstrual, the same uninjeetable zone was observed. Nitrite solu-

tions were perfused through the arteries. Specimens so treated did

not seem to be altered in their injectability. The po.ssibility of con-

nective tissue swelling during the washing process with clamping off

of veins was considered. Several .specimens were injected without wa.sh-

ing. These were the poorest of all. An occasional .specimen was in-

jected only through the arteries in an effort to see if veins in the nnin-

jeetable zone would be filled with blood. No filling of the veins by this

method was proved. Bi-iefly, nothing to date has succeeded in altering
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Fiff. 8.—Third day of usual four-day period. Aged 44. Para ii. Return of unin-
jectable zone except at points opposite small myoma -where endometrium remains to he
shed. »

Pig. 9.—^Uterus removed twelftli day of bleeding. Aged 32. Para 0. Escape of
venous mass through middle portion of uterus -with less injectability in vertex and
lo-wer uterine cavity.



o ASIERICAN JOURNAL OF OBSTETRICS AND GYNECOI.OGV

the general picture of uninjeetability in the snbnmeosa of the endo-
metrium.

This region was studied Avith special stains microscopically. There
is no obvious increase in connective tissue postmenstrually that can be
seen in Masson’s slain. Tlie only thing that is regularly apparent is

a definite increased eompaetne.ss of the musculature in this region. Pre-
menstruall.y, the zone becomes loo.se and spong^^ and is injectable Avith

the greatest of ease.

Summary and Conclusions

In the uterus carefully removed at surgical operation and the A’'e.ssels

injected Avith s^mthetie liquid latex Avith a standardized technique, the

presence under ordinary conditions postmenstrually of an uninjeetable

zone surrounding the uterine caAoty as observed by Sampson OA'^er thirty

years ago is obserA’^ed again. Attempts Avere made Avithout success to

prove this zone an injection artefact. Morphologically, no change in the

uterine AA’^all in this zone AA'as recognized except an increased compact-

ness of uterine musculature. This region, after the period, resembles

the myoma someAA'hat in its manner of injection. In the premenstrual

uterus, this zone becomes spongy and is injectable. In .some specimens

AA'ith irregular utei’ine bleeding, there may not be uniform injectability

of the submucosa but a localized entrance of the injection mass here and

there to the endometrium.

Since the type of endometrium has been rather conclusively found to

have little connection Avith the fact of uterine bleeding, it Avould seem

a legitimate effort to learn more if possible of the physiology" of the un-

injectable zone surrounding the uterine cavity.

Grateful acknowledgment is made of tlic technical advice of Mis.s E. Lieb in

making these injection.?, to Dr, Normand L, Hocrr for critical analysis of the ma-
terial, and to the Department of Pathology' for the colored illlustration.s.
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Discussion

DR. AVILLIAM E. STUDDIFOBD, New York, N. Y.—Dr. Faulkner has

presented a simple and efficient method of demonstrating the intrinsic arterial and

venous .systems of the uterus. Synthetic latex appears to have definite advantages

over the more difficult gelatin mass formerly utilized in such studie.?.

His study of relatively normal uteri injected in this fashion has yielded result.?,

which conform closely with tho.=e obtained by Sampson in a report presented before

this Society over thirty years ago. In the older report the same zone of low

injectability was noted adjacent to the endometrium, although the alteration of this

zone in the premenstrual phases was not stre.‘--.«ed. Both of these reports hare
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suggested that this /.one of the inyometriuni plays an iniporlanf part in regulating

the quantity of the menstrual flow.

This study strikes at the fundamentals of a most bothersome clinical problem.

While much has been learned of the physiology of the menstrual cycle in recent

years, particularly in regard to the growth and development of the endometrium

under hormonal stimulation, and its brc.akdown following the withdrawal of such

stimulation, this knowledge has proved to be of no value in the treatment of the

patient who suffers from prolonged and profuse menstruation from a uterus which

otherwise appears quite normal.

Studies of the endometrium obtained from these patients usually show no

pathologic change. It is reasonable to .suppose that the fundamental defect in many
of them lies in the myometrium. Dr. Faulkner has demonstrated the area in which

this defect may lie. Further studies of the myometrial relationshij) to menstrual

bleeding may yield more constructive results.

Has Dr. Faulkner made any injection studies in uteri containing an earlj' preg-

nancy? In several such specAmens, containing pregnancies ranging from twentr^-

six to forty-four days of age, sections of the myometrium showed a pronounced zone

of edema and vasodilatation beneath the serosa in the area su])plied by the peripheral

branches of the arcuate arteries. The' changes suggest a zone of pronounced

vascular disturbance in the outer third of the myometrium during the early months

of pregnancy. They arc not present in the inner two-thirds of the myometrium.

DE, FAULKNER (closing).—I desire to state that up to the present time no

studies on pregnant uteri have been made.



EELATIONSHIP OP GLYCOGEN TO PROBLEMS OF STERILITY
AND OVULAR LIFE*

Edward C. Hughes, M.D., Syracuse, N. Y,

The process of ovulation, fertilization and housing of the growing
embryo is the important biologic function of the female species.

The satisfactory maintenance of these processes depends upon the in-

tricate function of the various endocrine glands, the metabolism of

essential matei’ials, and the effect of hormones and enzjmies. There
is no doubt that nature’s most complex problem is to furnish ever

increasing amounts of foodstuff, not only to the sperm after it enters

the female generative tract, but particularly to the ovum after it

leaves the Graafian follicle, is fertilized and implants itself on the sux*-

face of the endometrium. Essential nutriments for these vital cells

include many substances, particularly oxygen and cai*bohydrates.

Glucose has been found to increase in amount in the eai’ly fertilized

avian egg and the eggs of lower mammals. An increased utilization

of this sugar in human beings may be a phylogenetic remnant from
these lower foi’ms. The problem of providing these materials is diffi-

cult during the early period of implantation, before the embx'yo estab-

lishes a close intimacy with the mother by placental formation and
growth. It is during these days of nidation that many obsei’vers have

stated that the trophoblast lives almost exclusively on glucose and

oxygen. This fact probably explains the presence of glycogen, the

storage product of glucose, in such abundance in all parts of the repro-

ductive tract, and leads to this discussion concerning the importance

of this material to sati.sfactoi’y nidation or ovular life.

Distribution of Glycogen in the Reproductive Tract

In noi’mal indiriduals, glycogen seems to be present in all the tissues

with which the owim comes in -contact. It is found in the cells of tlie

cumulus oophorus while the egg is still in the Graafian follicle. It is

secreted by the epithelial cells of the Fallopian tubes. It is produced

in the endometrium of the uterus in increasing amounts after ovula-

tion and fertilization. It is duidng the early days of implantation that

some intermediate substance of low molecular weight such as glucose

and oxygen must be provided by the endometrial glands to furnish

nutriment which is easily and I’cadily assimilated. However, inas-

much as glucose cannot be stored as such, it must be derived from

glycogen. One can thus feel that glycogen is stored in the endome-

•Reacl, by invitation, at the Sixty-Eiehth Annual Meeting of the American Gyne-

cological Society. Hcr.«hey, Fa., June 19 to 21, 1944.

30
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trium in anticipation of fertilization whereby in the usual chemical

manner, sugar is made ayailahle for ovular usage. This chemical

process is probably similar to that which goes on in the other organs

of the body where conversion to glycogen and storage occurs. This

glycogenosis and glyeogenolj'sis must go on in the endometrium in

the same manner, involving the iiresence of an enzjnne or possibly by

enzymes.

The endometrium has been examined for enzymes previously by

Reynolds and others. They have concluded that there perhaps are

several present. In this study, sections of endometria have been re-

moved by the biopsy curette, and have been studied for the presence

of an enzyme responsible for the glycogen hj'-drolysis. The subjects

from whom these biopsies were removed were fifty normal women,

Avho had given normal menstrual histories. The method, as worked

out by Dr. Robert K. Brewer, Professor of Chemistry, College of Medi-

cine, Syi'aeuse University, is as follows

:

ENZYME CONCENTRATION -MGM PER GM - AVERAGE

l-COAYS 7-15 DAYS 15-23 DAYS 2^1-26 DAYS 26TH DAY

ENZYME CONCENTRATION - MGM PER GM - AVERAGE
6 WKS-3 MOS POSTMENOPAUSAL

rOLLICULAR 4.8 MOM PROOESTIONAL 14.6 MOM 2 CASES 14.0 MGM

Method of Enzyme Determination
w

Samples of endometrial tissue removed by curette were carefully

wiped with filter paper, in an attempt to remove as much as possible

of the adherent mucus, and then the samples were transferred to

weighed tubes and again weighed. A mixture of 25 per cent glycerin

in normal saline at pH 5.0 was added, and the sample extracted for

24 hours at 38° C. with occasional shaking. Aliquot portions of the

extract were treated with ten volumes of 95 per cent alcohol, and the

precipitated enzyme thrown down in a centrifuge tube. After thor-

ough draining, the enzyme was dissolved in a pure glycogen solution

and incubated at 38° C, for 24 hours. The reducing substance was
then determined by Benedict’s blood sugar method, calculated as glu-

cose, and reported as milligrams of reducing sugar per gram of tissue.

Blanks were run on all reagents used as well as on heated controls to

give proof that the reducing substance formed was the result of enzyme

action on the pure glycogen in solution.
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The only claim advanced for the value of the figures obtained is

that by doing 147 analyses by the same method, using the same rea-

gents, we obtained results which Ave consider to be of value for com-
paratiA^e purposes.

The average amounts of enzj'me seem to vary according to the

menstrual cycle. These are illustrated in the folloAving:

Days lto6 7 to 35 30 to 23 24 to 20 20

11.5 lo.G 30.0 30.9 30.9 mg. per gram

It Avas also observed that as far as aa-^c could determine, the hydrolysis

of glycogen by this enzyme did not iiass to glucose but to a di- or tri-

saccharide. The enzyme Avas also found in larger amounts in mucous
secretion of the endometrium than in the tissue itself. It Avas intei--

esting to note that determinations made upon AAnmen in the six-Aveek

to three-month period post partura, and postmenopausal Avomen Avere

definitely loAver than normal. These aA'Ci-ages Avere as folloAvs

:

Sixth Aveek to three months, in the follicular phase—4.8 mg.

Progestional phase—14.6 mg.

Postmenstrual women—14.0 mg.

Although it seemed as if the enz.vme production A^aried quantita-

tively Avith the phase of the cycle, it Avas found necessary that the

endometrium be studied carefully to correlate the amounts of enzyme

Avitli the location and quantities of glycogen present in the various

phases of the cycle. Therefore, each biop,sy of the endometrium that

Avas obtained for enzyme determination Aras also stained for gly'cogen.

These sections Avere stained by Be.st carmine technique.

The Distribution of Glycogen in the Endometrium

The distribution of glycogen in tlie endometrium seemed to be im-

portant, and seemed to folloAV a constant sequence of events in the

normal eases, according to the phase of the cycle. Gluco.se Acas

brought to stroma of the endometrium by the arterioles, Avhere de-

hydration to glycogen apparently started. This occurred about the

end of the first Aveek of the follicular phase, and the glycogen ap-

peared as small granules .sparsely scattered about the base of the endo-

metrial glands. (Fig. 3.) Dehydration continued during the second

Aveek, folloAved by beginning accumulation at the base of the glandular

epithelial cells. (Fig. 2.) The nuclei of these cells Avere pushed upAvard

to the mid-zone of the cell. (Fig. 3.) At the end ol the second AA'cek,

glycogen continued to be stored in granular form until after ovulation,

AA'heii it AA’as released fi’om the epithelial cells into the lumen of the

glands and onto the surface of the endometrium. (Fig. 4.) The periph-

ery of the epithelial cells became frayed and ragged after glycogen Avas

released. The glycogen Avas then hydrolized by enzymatic action into a

reducing sugar.
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I feel that this ’distribution of glycogen in the endometrinm during

its various cyclic phases is an important occurrence, similar to the

glandular and stromal changes. Also the relation of the enzyme con-

centration ^to the glycogen distribution is necessary, in order to have

satisfactory metabolism of this material. Deviations of these correla-

tions generally denoted some hormonal or glandular insufficiency di-

rectly related to sterility problems and ovnlar changes. To substan-

tiate these opinions, I vonld like to discnss the relationship of these

things to problems of sterility and spontaneous abortion.

Relationship of Glycogen and Enzyme Concentration to Sterility

In certain types of sterility conditions, these normal findings in the

endometrinm were not observed. This was noted in the study of 140

women who presented themselves for sterility. These patients were

studied completely and thoroughly. Endometrial biopsies were oli-

tained upon the twent 3’'-sixth day of the cycle, and were analyzed

carefully in each ease. The endometria of 40 of these women were

also tested for enzyme concentration. The tjqie of sterility was clas-

sified by the type of endometrium found. The patients fell into three

groups according to this classification.

GROUP I

The first group consisted of 66 women, Avho were found to have a

normal endometrial pattern, with normal distribution and amount of

glycogen. (Fig. 5.) The cause of the slerility was from some pelvic

pathology, or male impoteney. After correction of the local difficulties,

pregnancy resulted in 26 patients. The following treatments were car-

ried out

:

1. Retroversion corrected with pessary in 15 cases, followed by preg-
nancy in 11 patients.

2. Cervical erosion and stenosis were treated in 2 eases rvith re.sult-

ing pregnancies.
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3. Tubal patency tests were done on all patients. Seventeen patients
were found to have tubal obstz'uetion. Five of these patients conceived
after treatment.

4. Eight patients conceived after treatment of other conditions that
were present, such as erosion of the cervix and trichimonas vaginitis.

Seventeen patients of this group had enzyme determinations done
upon the endometrium. The average was 30.5 mg. per gram, which is

considered normal.

The second group of patients consisted of 27 women, in whom the

endometrium failed to proceed farther than the proliferative phase,

and the glycogen was absent or present in only small quantities.

(Fig. 6.) Enzyme determination in 7 patients was under normal, averag-

ing 16.4 mg. per gram. These patients were treated Avith all the various

gonad-stimulating hormones. The results were unsatisfactory. Ovula-

tion and pregnancy occurred in only 1 patient, the fetus Avas born a

Mongolian idiot.

27 PATIENTS
GROUP n

AVE. AGE 28 YRS
ENDOMETRIUM [ENZYME CONC. [MENSTRUAL HIST.| LOCAL PATHOLOGY BMR MALE
PHASE

PflOLIF-

ERATIVEl

27

GLYCOGEN

NONE 16

SLIGHT II

36.9 MGM/GM

RELEASE O
STROMA 3
CELLS 6

26 DAYS 6

24-28 DAYS 4

5WK3-2 YRS 17

UTERUS -NORMAL
small '

RETRO.
TUMORS

OVARIES- TUMORS

TUBES-CLOSURE

ABOVE,

, 13

NORMAL,]
0

BELOW.
14

NORMAL 7 PTS

RESULTS
I PREGNANCY - MONGOLISM

The third group, consisting of 47 patients did not seem to present

a normal endometrial pattern, the glycogen distribution Avas irregular,

and tlie enzyme content Avas markedly beloAv normal. The phase of

the cycle proceeded to the early secretory phase in 31 patients, but

did not correspond to the tAA’^enty-sixth daj’- of the cycle. (Fig. 7.) The

glycogen Avas not released from the cells in some eases, and in others was

only partially metabolized. In the other 16 patients, the endometrium

was spotty, in some areas progressing to the early secretorj'-, and in other

portions to the late secretory phase. The glycogen Avas partly re-

leased in some, or retained in the stroma about the glands in others.

(Fig. 8.) The enzyme production Avas again beloAV par, averaging 15.5

mg. per gram in 16 patients.

This group, inasmuch as they shoAved comparatively little pathologic

findings in the pehde organs, but shoAved disturbed menstrual function

and abnormal endometrial patterns, AA^as classified as endocrine prob-

lems, and AA^as treated AA’ith this in mind with the folloAving results:

1. Eight patients in the loAver level of metabolism Avere treated Avith

thyroid extract, and 4 pregnancies resulted.
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Fig. 1.—Early pro-
liferative phase with
several granules of
glycogen staining rod
at base of the epi-
thelial cells.

. a ^
F i g. 2.—N u c 1 e i

pushed to midportion
of cell by glycogen
gi-anules.

Fig. 3.—Early se-
cretory phase with
some glycogen release
into lumen of gland.

Fig. 4.—Glycogen
granules released into
lumen of gland. Late
secretory phase.

Fig. o.—Normal en-
dometrium with glyco-
gen release in secie*
lory phase.
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F i g. C.—E n d o-
metrium remains in
the proliferative phase
without glycogen.

Pig. 7.—Late pro-
liferative phase with
partial glycogen me-
tabolism.
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Pig. S.—Glycogen
retained in the
s t r o m a. Glandular
epithelium is devoid
of glycogen. Poor
metabolism of glyco-
gen.

Pig. 9.—B i o p s y
taken after iiregnaiicy
while ovum is still in
tube. Lai ge amount
of glycogen in lumen
of glands.

Fig. 10.—P r e g-
naiicy—large amount
of glycogen.

F i g. 11.—Endo-
metrial gland with
gl> cogen present in
glandular epithelium.
Decidual cells with
glycogen granules.

/

*
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Fig. 12.—Chorionic
villus surrounded by
decidual cells con-
taining glycogen
granules.
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2. Sixteen patients were treated with an estrogen, and 10 preg-

nancies resulted.

3. Sixteen patients ivere treated witii a gonadotropic hoi'mone, and
6 pregnancies resulted.

4. Two patients conceived following the endometrial biopsy, and.

2

conceived without treatment.

GROUP n
47 PATIENTS AVE AGE 29 YRS
lENDOMETRIUM ENZYME CONG MENSTRUAL HIST. LOCAL PATHOLOGY BMR MALE

UTERUS-NORMAL 26
28 DAYS 15 SMALL 6 ABOVE,

RETRO 14 22
21-28 DAYS 4 TUMORS 1

NORMAL.
28-6 MOS. 28 OVARIES-NORMAL 47 0 3

SCANTY 2-3 DA. 21 TUBES - NORMAL 47 BELOW,
NORMAL 4-5 DA. 16 25
MORE 5- 10 DAYS 10

PHASE
secreYry!

31

IGLYCOGEN 36.9MGM/CM
release!

IRREG
SECRETtlYl

le

STROMA
9

SI
RELEASE

29

NORMAL 16 PTS

RESULTS -24 PREGNANCIES
THYROID ESTROGEN GONADOTROPHIC NONE

PATIENTS TREATED
PREGNANCIES

6

4
17

10

16

6

6

4
(2 PTS AFTER

BIOPSY)

The Relationship of Glycogen and Enzymes to Pregnancy and
Spontaneous Abortion

While the metabolism of glycogen seems to be an integral part in

the cyclic changes that occur in the endometrium in normal and ab-

normal eases, its continual and increased output seems particularly

necessary after fertilization takes place.

Claude Bernard, in 1858, and later Chapman, found that glycogen

was in abundance in the maternal portion of early placentas. Pour
endometrial biopsies olitained accidentally upon the twenty-sixth day
of the cycle, after fertilization had occurred but while the ovum was
still in the tube, revealed larger amounts of glycogen than usual in

the epithelial cells and in the glands. (Pigs. 9, 10.) Incidentalb’-, these

patients did not abort. Also, tissue removed for therapeutic abortion in

the second month of pregnancy showed large granules of glycogen in the

decidua and endometrial glands. (Pigs. 11, 12.)

These demands for lai’ger amounts of glycogen result in increased

metabolism, involving more enzyme production, and greater supply of

sugar to the endometrium. Failure of the endocrine system to pro-

vide this stimulation, with resulting lack of these materials ends in

the death of the early embryo. It was interesting to note the fre-

quency of spontaneous abortion in the three groups of patients just

discussed. The incidence as obtained from their past histories wms as

follows : Fifteen women had a total of twenty-three miscarriages.

The second group, where pregnancies were infrequent and enzyme con-
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centration was low, five women had nine abortions. In the third

group, in whom the glycogen distribution was abnormal, ])hase re-

tarded and enzyme concentration low, twenty-six women had fifty-

eight spontaneous abortions.

This Avould lead us to believe that wlien the glycogen metaliolism is

not complete, as shown in the third group of patients, the opportu-

nities for ovum survival are not good. Microscopic studies were made

upon the products of conception and curettings in some of these eases,

and they showed early oviilai- death with necrosis and infiltration of

leucocytes in the decidua.

INCIDENCE OF SPONTANEOUS ABORTION
GROUP 1,66 PATIENTS CROUP H, 27 PATIENTS CROUP m, 47 PATIENTS

ENDOMETRIUM NORMAL ABNORMAL ABNORMAL

ENZVME CONCENTRAtK 30.5 MCM 16.6 MCM r5,5 MCM

SPONT ABORTION 15 WOMEN -TOTAL 23
26 C ®/«

5 WOMEN - TOTAL 9

16.5 •/.

26 WOMEN-TOTAL £6
5 5.3 •/.

Discussion

In discussing the importance of glycogen to these vital processe.s

several opinions were formulated. Ovulation probably does not occur

when the endometrium remains in the follicular phase, the glycogen

is absent or diminished and the enzyme production low. This picture

was exemplified in Group II. Opportunities for pregnancy in these

individuals are few even after hormonal stimulation.

Individuals, in whom the endometrium pi’oeeeds to the progestational

phase, possess relatively larger amounts of glycogen but still have a

low enzyme output, conceive without difficulty; however, the chances

of survival of the ovum are not good and spontaneous abortion results.

These conditions were found in Group III. These women, however,

were more amenable to treatment but the therapy should be instituted

prior to pregnancy and during the early days of ge.station. Ten pa-

tients in this series were treated as follows: Small doses of estrogen

were given before pregnancy to impi-ove glycogen and enzjnne produc-

tion as shown by endometrial biop.sies and enzyme determination.

After pregnancy occurred, combined treatment of small doses of csti-o-

gen and progestin were prescribed during the first trimester and early

part of the second trimester. These Avomen had never before carried

beyond the fourth month, but after treatment proceeded uneventfully

to term.

Summary

Sei'cral thoughts are brought to mind in attempting to summarize

these findings.

L A better understanding of the many chemical changes in the en-

dometrium .should be attempted.
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2. Glycogen is an important material of the endometrium, and its

metabolism is probably .influenced by the ovarian hormones as previ-

ously described by Overhauser and Nelson.

3. Also, the glycolysis that occurs in this location may be associated

with the metabolism of estrogen and progestin in the endometrium

itself.

4. There has been no proof that the progestational increase in

amounts of glycogen and its enzyme is not associated with a general

bodily increase.

5. The satisfactory metabolism of glycogen is necessary for ovula-

tion and ovular life.

I wisli to express my gratitude to Dr. N. P. Sears wlio lias studied and diag-

nosed each biopsy sample.

Discussion

DE. NATHAN P. SEAES, Syracuse, N. Y.—All of Dr. Hughes’ material was

sent to my laboratory and one technician prepared it. The glycogen stains were

studied carefully and many types were tried before we were convinced of the prop-

erties of the stain. At first identical pieces of tissue were put through hematoxylin

and eosin stains in addition to the glycogen-stained specimen. The slides were,

•presented to me more or less as unknowns, so that I could identify the phase of

the cycle and then follow the location of the glycogen granules in the tissue. I

then went over the history of the case as found in the patient’s record to look

for any discrepancies from the normal. Some patients in the twentj^-fifth or

twenty-sixth daj'" of the cycle showed some secretory areas highly developed and

others poorly developed. The presence of glycogen coincided most of the time

with the histology, but when there was a variation, the glycogen seemed to me
more accurate. Dr. Hughes then took my reports without any comments on my
part, except mention of the abnormalities, and studied th^ clinical factors along

with the laboratory findings.

There is in this subject something of extreme general interest. We are at

present in a phase in which we try to explain most functional derangements on

a hormone basis, but the hormones have not solved all of our problems. I wonder
if we will not be able To use the concept here presented to determine why so

many women have long periods of amenorrhea, and others irregular and profuse

bleeding without showing any pathological lesion, nor responding to hormone

therapy. Some new studies on the metabolism of the sugars may be evolved

which will make it possible to change the sugar metabolism and thereby bring

about a better glycogen balance which, in turn, will correct the physiology of the

childbearing organs.

DE. EMIL NOVAK, Baltimore, Md.— may now have to add another to the

already numerous procedures often indicated in the study of sterility. The fact

that glycogen .undoubtedly plays an important part in the nutrition of the egg
before it implants itself in the endometrium makes it seem probable that it plays

a similar role in the earlj- postnidation phase. After the egg is thrown off from

the ovary, a considerable number of days elapse before it takes root in the uterus.

During this time, this single cell floats in space, so to speak, and yet if fertilized

it lives and thrives. Where does it get its nutrition?

When it leaves the ovary it, figurativelj’- speaking, packs a lunch box for itself,

since with it go many adhering cells of the cumulus oophorus which will be
assimilated by the egg, whose cytoplasm probably contains only a minimum of
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nutritional granules in itself. During its transit through the tuhOj the egg may
receive additional nutriment from the glycogen-rich cytoplasmic and nuclear ex-

trusion of the secretory cells of the tube wall.

Even when it reaches the uterus, it does not at once implant itself, and during
this loitering phase, it is further nourished by the glycogen-rich secretion of the
uterine glands. In some animals, like the horse, this secretion is almost milky in

its nutritional value, and has indeed been spoken of as. “uterine milk.^' Still

later the egg, in the process of implantation, benevolently assimilates the cells

of the endometrium before it finally taps the maternal vessels for a more perma-
nent source of nutrition.

The maternal decidua likewise is rich in glycogen, and it would appear from
the studies of Zondek, and those reported today by Dr. Hughes, that the presence
of this gl3mogen is important and perhaps essential for the implantation of the

egg. Zondek described a glj'copenia of the endometrium as associated with some
cases of sterility, even when the endometrium shows a tj'pical progestational pic-

ture histologicall3%

In other words, it is hazardous here, as in so many other fields, to use mere
morphological changes as a criterion of the functional status of a tissue. For
example, even an actively mobile spermatozoon may be incapable of fertilizing

an egg. Converselj', the mere fact that endometrial biop.sy demonstrates that an

egg has been thrown ofC does not justif}' us in assuming that the egg is a fertili-

zable one. To confuse the problem still more, we now must suspect that even if

the egg is fertilized, it maj' meet with an unfavorable reception in the endome-
trium as a result of such factors as glj'cogen deficiency.

Since we know comparativelj’’ little as j'ct as to the endocrine or other mecha-

nisms involved in these factors, we cannot attack them with any verj' intelligent

corrective measures, but the mere recognition that thej' exist will help us to ex-

plain some of our stcrilitj" cases, and will spur investigators to further efforts to

increase our knowledge on these points.

DR. KARL MARTZLOFF, PonTLAND, Okb.—

I

would like to ask Dr. Hughes just

how he obtained his endometrial tissue for biopsj'; whether samples were taken

from the entire intrauterine cavity, or from just one or the other wall. It has

been our experience that biopsies obtained from one point in the uterine cavity

are an unreliable index as to the status of the endometrium, and that if one

wishes to have a fair index it requires a sample from all walls of the cavity.

We find that domcsticallj' manufactured carmine is an unsatisfactory substance

and we have to use Griibler’s carmine for our glj'cogen stains.

DR, HUGHES (closing).—Replying to Dr. Martzloff's question, we found it

was nece.ssarj' to take three strips at least from tlie internal surface of the uterus,

generalty starting from the fundu.s, coming down through the anterior wall, lateral

wall and posterior wall. We found that there was more glycogen in the fundal

portion than in the lower portion of the uterus, so that the picture e\identl\

changes somewhat from the fundus to the internal os. We used an ordinary

biopsj' curette without the suction, for with the suction we found that we lost

some material.

Many sections have to be restained. There is a new technique, but we still use

carmine, for it give.s a more satisfactory result than the old gtycogen stain,
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PELVIC LYMPHADENECTOMY IN THE TREATMENT OF
CERVICAL CANCER-

Daniel D. Morton, M.D., San Francisco, Ci\LiF.

(From the Department of Obstetrics and Gynecology, University of California

Medical School)

METASTASES in the regional pelvic lymph nodes have long con-

stituted a stumbling block in the treatment of cervical cancer.

In many instances, glandular involvement occurs only in association

with extensive local growth, making a combination which spells doom
for the patient. In other instances, regional node metastases exist

even when the local growth is early enough to permit surgical eradi-

cation or destruction by radiation. It is in the latter group of cases

that we are interested, for in them there exists at least the possibility

of removing or destrojdng all the involved tissues. Forty odd years

ago, the attempts to meet the problem were surgical; the regional

glands were excised in the course of operations to remove the entire

uterus, cervix, parametria, and upper vagina. The applicability of

the surgical method was, however, limited Ity the operability of the

local growth and by the high mortality entailed by such extensive

procedures. It should be appreciated, of course, that operation was

the only method of treatment available at that time, and that there-

fore as many cases as possible were subjected to the procedure. “In-

operable” meant actually impossible to remove. A high mortality

naturally resulted from attempts to remove rather far advanced

growths. As high voltage roentgen therapy reached an effective stage

of development 15 years ago, the possibility of destroying cancer in

the parametria and in the regional glands by this means moved to the

fore. However, there still remained a group of cases in Avhich the

local cervical response to radiation promised much, yet death occurred

soon after presumably because of the survival of cancer in the regional

nodes. It appeared that metastatic cancer in lymph nodes Avas much
more insensitive to radiation than the parent tumor, at least, it should

be added, to the radiation available at that time. These considerations

led the late Dr. Frederick Taussig to suggest a surgical resection

of the regional pelAuc lymph nodes as a supplement to radiation in the

early inoperable group of cases.

His first operation Avas performed in October, 1930, and his last re-

port, published in the Pall of 1943, gave the details of 175 such opera-

tions. Independently, at about the same time, LeA^euf, in France, had

a similar idea, and since then a small number of such operations

•Read at the Sixty-Eighth Annual Meeting of the American Omecological Society.
Hershey, Pa.. June 19 to 21, 1944.
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(Leveuf, Micliel-Bechet) have been performed in that; coiuiti-y. In

1936, Duncan reported three cases of lymphadenectomjr and suggested
the use of interstitial radon seeds and ligation of the uterine arteries

as adjunct to the procedure. In 1935, being impressed bj'' Taussig’s
reasoning, we at the University of California Hospital, started to per-

form this operation upon certain selected patients. A small series of

cases has since been accumulated, upon which are based the results

and impressions contained in this paper.

Table I. Incidence op Gij.\Ni)tjEArL Invoia'ement
(From the Literature)

AUTOPSY CASES PER CENT
Wagner 50
Williams 72
Dittrich 40
Blau 33
Schauta (50 cases, serial sections) 04
Warren (1933) 03.7
Behney (1933)

(An}' metastatic lesion)
SO treated patients 21.2
SO untreated patients - 44

Morton (1935) (30 cases) 44.4
Pearson (1930) (57 cases) 59

OPERATIVE CASES PER CENT

Kundrat (80 case.s—serial section.^) 32.5
Brunet (47 cases—serial sections) 51
Kermauner (73 ca.ses—serial 43.8

sections)

Sampson (19 cases—serial sections) 47
Bonney tSOO cases) 40
Taussig (175 Stage II cases) 20.8

Bai.sch (52 cases—parametrium 19.2

clinically free)

Leveuf and Godard (30 cases 50
status unknown)

Leidenius (21 cases—Wertheim) 28.0

Serial Section Studies

PARAMETRIUM INVOLVED
1

PARAMETRIUM FREE

Schauta Schauta (10 cases) 20,0

Brunet Oehlecker (35 cases—collected, 31,0

Baiscli Approximatelv Schauta 10, Oehlecker 7,

Kermaiiner 50 per cent Baiscli 18)
Kundrat Kundrat (30 cases) 11.1

Sampson Sampson (10 cases) 30.0

The Incidence of Gland Involvement

Of great importance in deciding the indications for such a pi'oce-

dure as lymphadenectomy is a knowledge of the incidence of glandular

involvement, particularly in relation to the degree of advancement of

the local growth. Unfortunately the literature does not contain a

really satisfactory study of the incidence of glandular involvemenl.

Most of the available figures Averc obtained shortly after the turn of

the century and were derived from two main sources; from autoji.sy

cases, and from cases in Avhich the radical operation had lieon per-

formed. In the autopsy cases the disease was advanced and terminal,

and in many instances the results Avere unconfirmed microscopically.

They do afford us, however, an inkling of the peak figures. More

recent autopsy studies, several of AA'hich are included in Table f are

of less A'alue, since in most instances varying amounts of radiation

had been employed before death, and this may have alters] the picture.

The figures. based upon operative cases are of limited significance be-

cause there is no way of knoAving just Iioav completely the glands Avere

removed, nor is it possible to know the finer .shadings in the stages

of advancement of the disease at the time of the operations. This is
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readily understood when one recalls that in those days all cervical

cancers were lumped into three great groups—operable, borderline,

and inoperable. Even so-called operability has varied widely as the

following figures testify:

Franz 81 %
Bonney 63 %
Wertheini 46 %
Stoeckel 70 %
Brunii GS %
Zweifel OS %
Ward 25.9%
Regaud 18.3%
Healy 24.5%
Lynch 30 %

These variations must have been due largely to individual differ-

ences in the interpretation of operability. Bonney estimated that he

had operated upon 63 per cent of the patients presenting themselves

to him for treatment. At the Univei-sity of California, we have oper-

ated upon onlj’- 10 per cent of our cervical cancer cases although we
have considered 30 per cent of the cases operable so far as the local

extent of the growth was concerned. Obviously, Bonney has regarded

as operable, many cases which we would have deemed too advanced

for surgery. This wide variation in the clinical stage of advancement

in cases operated upon, limits seriously the value of the figures quoted

insofar as they pertain to a correlation with the extent of the local

growth.

There have, however, been a few investigations in which attention

has been focused more sharply on this point. Serial section studies

of the tissues obtained at radical operations have been reported by
Schauta, Baisch, Brunet, Oehlecker, Kundrat, Kermauner, and Samp-
son. All of these observers found an incidence of approximately 50

per cent glandular involvement in cases in Avhich parametrial invasion

was confii’ined by microscopic examination. In cases in which the

parametrium was microscopically free of cancer, Schauta found the

glands involved in 2 eases out of 10; Oehlecker, in 31 per cent of 35

collected cases (Oehlecker 7, Schauta 10, Baisch 18) ;
Kundrat, in 4

cases out of 36; and Sampson, in 3 out of 10 cases. In interpreting

these figures, one should bear in mind that parametrial involvement

or its absence as determined by the microscopic examination of serial

sections does not always correspond with the palpatory findings on
pelvic examination. The parametrium may be clinically free, yet

actually contain cancer, or it may be indurated (by inflammatory reac-

tion) yet contain no cancer. Since the determination of operability

is inevitably linked with the palpatory findings, it becomes even more
difficult to interpret the figures quoted. Other reliable findings which

are less pertinent, but nevertheless interesting in this connection are

as follows: Kundrat found involved glands in 32.5 per cent of 80
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operative cases (serial sections)
; Kermauner, 43.8 per cent in 73 eases

(seiial sections) Brunet, 51 per' eent in 47 cases (serial sections);
Sampson, 47 jier cent in 19 cases (serial sections)

;
and Bonney, 40 per

cent in 500 eases {no serial sections). Additional figures are given in
Table I. ^ne can conclude that parametrial involvement connotes
glandular immlvement in about one-half the cases, and uninvolved
parametria indicate glandular metastases in one-third or less of the
eases. Closer correlations cannot be derived from the literature.

The older studies have elucidated several interesting points, how-
ever. "Winter, Baiseh, Leveuf, Taussig, and others have shown that
the so-called first stage glands eompj-ising the obturator, hypogastric,

ureteral, and sacral groups, were almost always involved first, while

the second stage glands, such as the inguinal and lumbar groups, were
involved usually only late in the disease, and, with the exception of 5

to 10 per cent of these cases, only after involvement of the first stage

groups. These facts ai-e of practical significance in that an attack

upon the first stage glands, either operative or by radiation, might

logically prove valuable, except late in the disease, or where there is

palpable evidence of involvement of the second stage glands.

It has also been shown by many that gross enlargement of glands

did not necessarily mean metastatic involvement. Conversely, unen-

larged glands have been found involved by cancer. Finally, it has

been observed that glandular metastases sometimes occurred even

when the local cervical growth .still remained clinically confined to the

cervix, although the glands occasionally remained free even after con-

siderable parametrial spread, a fact which must account for the cures

which were obtained by surgery in cases with a rather extensive growth.

Selection of Cases

Taussig chose for his operations not the very early cases, because of

the rather insignificant incidence of glandular involvement, nor the

advanced cases, because of the improbability of curing the local growth,

but the borderline cases (Stage II, Lear/ue of Nations Classification).

In this group, he felt that the chance of curing the local gi-owth by

radiation was relatively good, yet the rather high incidence of glandu-

lar spread often resulted in recurrence. In some cases he performed

the operation before roentgen therapy and in others, irnmediatelj

afterward. Our choice of eases has differed .slightly in that we have

selected for operation only those in which the immediate local reac-

tion to radiation has been good, whereas, Taussig has performed his

operations more routinely, and before he has had an opportunity to

observe the character of the local reaction. Our feeling has been that

it was useless to resect the regional glands if there was not a reason-

able chance of a successful outcome so far as the cervix proper was
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concerned. At that, we have often been mistaken, as death has not

infrequently followed because of local recurrence. Our material is set

forth in Table II.

Table II. Pelvic Lymphadekectomy—65 Cases

CASES AVITH CASES AVITH
TOTAL

GLANDS INA’^OLVEP GLANDS FREE

A. Simple lympliadenectomj’- the object
(Stage III Sclimitz cases)

Lymphadenectomy alone 6 19 25
Lympliadenectomy plus incidental h5'sterec- 2 6 8

tomy
Failed* O

iu 0 2

Inspection onlyt 0 ?2 2

Totals for group 10 27 37

B. Hysterectomy the object but
lymphadenectomy only performed
Stage I 1 0 1

Stage II 1 3 4

Totals for group 2 3 5

C. IVertheim hysterectomy plus lymphadenectomy
Stage I 0 5 5

Stage II 2 14 16
Stage V 1 1 2

Totals for group 3 20

Grand Totals (A, B, and C) 15 50 i^l
•In two, the glands were so extensively involved that removal was impossible. In

one, cancer was later proved at autopsy. In the other, the patient died of obvious
carcinomatosis though autopsy was not permitted.

tTwice the operation was discontinued after palpation revealed no enlarged glands.
In all other cases the gland-bearing tissues were removed whether glands were
palpable or not.

At the University of California, the Schmitz classification has been

used so that it is not possible to make direct compai'isons between our

material and that of Taussig. As well as performing gland resections

per se in our Stage III Schmitz cases in which the local cervical reac-

tion to radiation was good, we have taken pains to resect the glands

in earlier cases in which the Wertheim operation was being carried

out. In a few instances when Ave have entered the abdomen for the

express purpose of removing the glands haAung found the cervical

region freely movable, Ave haAm performed the radical operation in

addition. The aA^erage age of the 61 patients in Avhom the operations

Avere completed Avas 41.8 years. The majority of the Avomen Avere

young as may be seen in the accompanying tabulation:

26 to 30 j-ears

31 to 35 years
36 to 40 years
41 to 45 years
46 to 50 3’ears

51 to 55 years
56 to GO years

5 cases

10 cases

11 cases

3 7 cases

6 cases
6 cases
6 cases

In 35 cases, the patients receh-ed courses of high A'oltage x-radiation

in addition to approximately 4,500 mg,hr. of radium distributed in

and about the cervix before operation. The dose of roentgen therapy
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varied between 2,000 and 4,000 r, to each of 4 fields, 2 anterior and 2

posterior. Both 1,000 hv. and 200 kv. machines were used. In 28
instances, radium only Avas used in small doses as preparation for the

radical operation.

Fig.
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The operation which we have employed has been patterned after

that developed by Taussig. It involves a laparotomy approach, the

exposure of the depths of the broad ligaments and the lateral walls of

the pelvis after removal of the tubes and ovaries, and resection of the

gland bearing areolar tissues lying in the bifurcations of the common
iliac arteries and in the obturator fossae. The areolar tissue about

the uterine arteries and the ureters, as well as that lying about the

iliac veins just before their exit beneath Poupart’s ligaments have also

been removed when glands could be palpated in these structures. The

operations have not been difficult though occasionally they have been

complicated by troublesome hemorrhage from the plexus of uterine

veins.'
,
In two eases in which the Wertheim operation was performed

in addition to lymphadeneetomy, death from cellulitis and generalized

pelvic infection followed wi'tliin a period of two months; no cancer

remained at autopsy. There has been no mortality from the operation

of simple lymphadeneetomy alone. In one case a broad ligament

hematoma became infected and resulted in a prolonged illness from

which the patient finally recovered. Obesity and old age have been

considered contraindications.

Pathological Findings

If we omit the two cases in which the gland bearing tissues were

palpated but not removed, lymph node metastases were found in 15

of the 63 cases. The figures relating to the incidence of glandular

involvement (Table III) mean very little as such because of the small

number and the heterogeneity of the cases, and because of the varying

amounts of radiation employed. In many cases there were no grossly

enlarged glands, yet invariably one or two and sometimes more glands

were discovered in the areolar tissues from each of the hypogastric

and obturator areas; these tissues were subjected to careful scrutiny

in the laboratory. With two exceptions, the .'involved glands (15

cases) were grossly enlarged. There were many instances of enlarged

glands which did not contain metastases. Several sections were cut

from each recognizable gland, but no attempt was made to prepare

serial sections. This is an obvious drawback to the study, and it must

be admitted that serial sections might have revealed additional metas-

tases. In the 13 eases in which metastases were found microscopically

in glands, there was no question of their existence. These deposits

Table III. Incidence of Glandular Involvement

CASES
CASES WITH GLANDS

INVOLTOD
PER CENT

Stage I 6 1
Stage n 20 3 15.0
Stage in 35 10 28.6
Stage V 2 1 —

Total 63* 15 23.8

Omitting the 2 "Inspection only” cases.
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were all squamous cell and all were similar to their parent tumors.
In two eases (Fig. 1) some degree of degeneration appeai’ed to be
present. In one of these, the patient had received radium therapy
preoperatively but no x-radiation {A), and in the other the patient
had received 3,735 r. to left anterior and posterior fields (1,000 kv.)
and 2,300 r. to right anterior and posterior fields (200 kv.), yet had
this metastasis in the left obturator gland (J5). In 11 eases there was
no degeneration of consequence. (In only one of these 11 had the
patient received roentgen therapy preoperatively.)

Fig. 2.—Fibrosis and hyalinization in a regional lymph node. This picture was ob-
served both with and v/ithout preoperative x-radiation.

In other respects, it was difficult to distinguish the I'adiated (x-ray)

from the nonradiated glands. In all instances, there were varying

degrees of endothelial and follicular hyperplasia. Fibrosis and hyalin-

ization were common but were not distinctive, having been observed

in 24 of the 33 cases in which iireoperative x-radiation had been em-

ployed, but also in 10 of the 28 cases in which the patients had re-

ceived no roentgen therapy. (Fig. 2.) No correlation with the amount

of x-radiation could be established. A point of interest was the find-

ing of glandular inclusions in the glands from two eases. These we

interpreted as benign. Such a finding has been the bone of much con-

tention in France. Schauta, Brunet, Gricouroff, and others have re-

ported similar findings and interpreted these structures as endometrial

glands. Wertheim found lymph nodes containing glandular inclusions

48 times in 500 operative cases. Basing his belief upon the subsequent

course of these patient.s, he regarded such inclusions as benign. Michel-

Bechet and Taussig have made similar observations. These authors

favor the idea that the condition is one of endometriosis.
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Of great interest are the figures on the incidence of glandular in-

volvement when the cases are broken doivn into those in which the

patients received preoperative deep x-ray therapy, and those in which

they did not. (Table IV.) Obviously, the figures are too small to re-

gard as true reflections of the percentages of glandular involvement

to be expected in patients treated Avith and without radiation. How-

eAmr, the 39.3 per cent glandular involvement following no preopera-

Table rs''. Incidence of Glandular Invola'ement in Relation to Previous
Roentgen Therapy

STAGE
1

CASES
1

GLANDS GLANDS
PER CENT

NORJfAL INVOLA^ED

No preoperath’e roentgen I
,

6 5 1

tlierapy n IG 12 4
III 5 0 5
Y 1 0 1

Total 28 17 11 39.3

Preoperative roentgen II 4 4 0

therapy III 30 26 4*

Y 1 1 0

,
Total 35 31 4 11.4

Includes the 2 cases in wliicli involvement of the glands was so extensive that
removal was Impossible.

tive X-radiation would seem to be quite significant when compared

with the 11.4 per cent glandular involvement in cases in which roent-

gen radiation was used, particularly when we consider that the latter

group contained many more advanced cases than the former. If this

highly suggestive difference in the incidence of glandular involvement

in the two groups of cases can be substantiated by future experience,

one would like to interpret it as evidence that high-Amltage roentgen

therapy is capable of destroying, and often does destroy cancer in the

regional nodes. In Taussig’s last report, the incidence of glandular

metastasis was given as 26.8 per cent which was lower than that shown
in previous reports (33 per cent in 1936). He remarked, “Apparently,

this was due to the prolonged and heav^y x-radiation patients have

received iireoperathmly in recent years.” However, he believ^ed that

cancer metastases might frequently be rendered unrecognizable (by

radiation) but not Avholly destro^md, and thus that the operative re-

moval was still justifiable.

Results

The actual five-year results in this group of cases are of little sig-

nificance in evaluating this procedure as a method of treatment. (Table

V.) It is of interest that the lives of at least three women from whom
glands involved by cancer were removed, were apparently savmd by
the procedure. Of the 10 patients in the fiAm-year group in Avhom the

glands Avere inArnh’-ed, only three surviAmd, Avhile of 18 patients in

whom glandular iiwoHement Avas not found, 16 survived the five-year

period. "While these figures seem to point a A'^ery ominous finger at
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Discussion

DR. WILLIAM P. HEALY, New York City.—During the past 25 or 30 j'ears,

radiation therapy has largelj* suitplanted surgical procedures as the method of choice

in the treatment of cancer of the cervix.

About 1930, Taussig was impressed bj' the large number of Group II {League

of Nations Classification) cases of cancer of the cervix in wliich the primary dis-

ease was cured by radiation therapj’, but the patients died of metastatic cancer.

He assumed these deaths were largelj' due to the failure of the methods of radia-

tion therapy then available to cure the cancer wliich alreadj* had involved the pelvic

lymph nodes. It was in this relative^ favorable group that it seemed to liim pos-

sible to obtain more live-j’ear cures bj' combining iliac or pelvic h'mphadenectomj'

with radiation therapj*.

In 1943, Taussig reported 175 lymphadencctomy operations done by him and his

associates and he stated that the low primary mortalitj*, about 1.5 per cent, and the

relatively high survival rate in their five-year cases convinced him that this com-

bination of surgery with thorough radiation in Group II cases of cancer of the

cervix was of definite value. Many of us were favorably impressed by Taussig’s

views, but failed to follow the procedure except sporadically.

Dr. Morton’s paper in which he reports 65 cases of pelvic lymphadencctomy is

a valuable contribution to the subject. I am inclined to believe from his report

that roentgen therapy Avas much more adequately administered in his cases than in

Taussig’s. This, of course, would be accounted for by improved technique and

higher voltages in recent years. One must be impressed by the distinctly lower

incidence of pelvic lymph node involvement in hlorton’s series when adequate roent-

gen radiation had preceded the operation. As he says, it would suggest that im-

provement in modern x-ray technique may mahe the operation of lymphadencctomy

unnecessarj*.

In 1942, Healy and Twomblj* reported a studj’- of 920 cases of primary cancer

of the cervix treated at Memorial Hospital from 1932 to 1937. These cases were

studied from the viewpoint of “The Effect on the Rate of Cure of Increased Roent-

gen Radiation to the Parametria.’’ It u'as found that the more modern divided

dose technique of roentgen therapy which requires about three weeks of daily

treatments to accomplish definitely raised the five-A'ear cure rate in all cases. Never-

theless, the best five-year cure rate that Ave were able to shoAV in our Stage II cases

Avas 50 per cent. Therefore, it Avould seem to me desirable, in fact an obligation, for

us to add pelvic lymphadencctomy or some other surgical procedure to the combined

radium and roentgen therapy in a selected list of our Group II cases of cancer of

the cervix.

It seems to me that gynecologists are about to enter on a new era in the treat-

ment of cancer of the cervix which has become feasible because of improved methods

of anesthesia, better preparation for operation and better postoperative care be-

cause of the use of intravenous fluids, blood serum and AA’liole blood, and lastly

in the protective use of sulfa drugs and penicillin. It is my impression that we will

henceforth carry out more extensive surgical procedures combined with radiation



30 AiAIERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

therapy than has been done in the past 25 years, in properly chosen cases. I tliinlc

the surgeon who fails to qualify for this will miss an opportunity, for in the final
analysis surgery has always been the best approach to the treatment of cancer, and
radiation, while useful and curative in certain cases, is not the final answer.

DE. LE^^ IS C. SCHEPFEY, PiiiijADEnpiiiA, Pa.—^D r. Morton believes his op-
eration indicated in those patients in whom ^regional node metastasis may exist

through the primary cervical growth seems to have responded sufficiently well to ir-

radiation. He recognizes, however, that while an apparently early lesion may al-

ready have spread to the regional node.s, one more advanced in appearance may be
relatively localized, even with parametrial involvement.

I am particularly impressed with the high incidence of younger women in the

series presented, 43 per cent, and wonder as a matter of intere.st how this selected

figure compares wdth the general incidence of cervical carcinoma in women 40
years of age or younger in the University of California Clinic. At Jefferson Medical
College Hospital 27 per cent of the cervix cancers occurred in women before the

menopau.se.

All in all, Dr. Morton found l3’mph node involvement in 15 or 23 per cent of the

05 cases observed, but he is careful to state that one cannot exclude the possible

effect of preoperative irradiation upon this finding. Of more importance, I think,

is the breakdown of this figure which shows a decided advantage in favor of thor-

oughly employed preliminarj' irradiation therapj'. These observations seem to dem-

onstrate the potent effect of adequate irradiation on the regional nodes not only

when the po.ssibilitj' of .subsequent surgery' is entertained, but in all advanced cases

as well. That degeneration did occur in some of the lymph nodes is surely' signifi-

cant. Naturally, these findings must be substantiated by' further work if we are

to decide to rely solely upon, irradiation therapy, or if we are to complement it by

pelvic lymphadenectomy, or in some eases by radical hysterectomy.

Surgery has played no part in the treatment of cervical ciircinoma in the Jeffer-

son Clinic since 1923, two years after its establishment. The Group 1 and 2 patients

(Schmitz classification) that we have encountered have amounted to but 12 per

cent among nearly 500 patients seen, and that is one reason why’ we have depended

upon irradiation therapy' in practically' all cases. Another reason has been the rela-

tively satisfactory results seen with tliis therapy to date. Our most recently re-

ported statistics show a five-year survival rate of 75 per cent in Group 1 patient.®,

and 43 per cent in Group 2 patients, or a combined rate of 47 per cent in the so-

called “early” cases. In view of what Dr. Morton has .shown us today, together

with the results of Ur. Taussig’s earlier efforts, I shall feel derelict if we do not

attempt work of a similar nature, even in Group ?. patients who have responded well

locally to irradiation therapy.

UE. JOE V. MEIGS, Boston, Mass.—

I

have been immensely impres.scd by tlie

work of Ur. Taussig, whose operating I observed in 19-10. Dr. Lynch in California

was very much interested at that time as to wliether we should carry out Dr.

Taussig’s ideas or do radical hysterectomies.

I am now doing the Wertheira operation on those patients who are good surgical

risks. We had felt before beginning work with this procedure tliat our mortality

would be excessive. We have, however, now done about 05 Wertheim oi)eralions.

tliat is removing all the pelvic lymph nodes and taking out as much parametrium

and as 'much vagina as possible, and there has been no mortality. Our low mortality

is due to modem surgery and modern method.® of taking care of the patient both

before and after operation.

My objection to the Taus.sig operation is that the lymph node area about the

cervix is not properly taken care of. Unle.®s one removes this area, one cannot get

all of the lymph nod'e.®, although Ur. Tau.®sig with whom I discu.s.=ed this matter fell

that radiation handles that particular area. We have found that 15 per cent of
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our cases had positive lymph nodes. Cancer in a radiated cervix may recur after

ten years and radium cannot destroy cancer in lymph nodes. It is my distinct im-

pression that the Taussig operation is not sufficient and that it must have added

to it the removal of the uterus and the parametrium. It is a formidable procedure,

but in our hands at the present time, it is so successful that u'c feel we have a

right to proceed further.

DE. MOETON (closing).—The average age of the patients operated upon is con-

siderablj* le.'js than that for our series in general. IVe selected the younger women
for this operation because wo felt that manj' of the older ones were not good op-

erative risks.

Our usual routine is to give x-ray therapy first and the radium treatment later,

particularly when the growth is bulky. The idea behind this routine is that a good

deal of shrinkage and a good deal of cleaning up of the infection will result so

that the radium can be applied more safely and effectively at a later time. How-
ever, we have reversed this order in certain cases, more particularly in those in

which the growth was earlier or small in area. IVe have also reversed the order

in older women where we felt we might not be able to carry through the x-ray

therapy because of its drastic general effects. IVe feel that our results have justified

the initial use of radium and the frequent omission of x-ray therapy in these types

of cases. I am very much interested that Dr. Meigs has taken up the complete op-

eration, and his reactions to it. As most of you know, Dr. Lpich, from whose service

this series of cases was taken, has been much interested in the radical operation for

a great many years, and yet the operation has been performed on not more than

one-tenth of all the patients seen on his service. Tliis seems to point to a very

limited, though definite field of usefulness. While .30 per cent of our cases have

been considered operable from the point of view of the local c.\tent of the growth,

in two-thirds of this operable gi'oup the radical operation was considered to be con-

traindicated by virtue of old age, obesity, or the like.



PREGNANCY AND OTOSCLEROSIS-

Edward D. Allen, M.D., Chicago, III.

(Fiom the Department of Obstetrics and Gynecology, University of Illinois)

O tosclerosis is a chronic, nonsuppurative disease of the bony
capsule of the ear surrounding the labyrinth which interferes with

the function of hearing. This disease is characterized by progressive
absorption of the normal capsular bone and replacement with new
spongy bone. This bony change often leads eventually to stapedio-
vestibular fixation and complete deafness. The site of predeliction is

above and in front of the oval window. (Pig- 1-)

Otosclerosis or, as the French call it, oto,spongiosis, is found pre-

dominately in females, 66 to 79 per cent. Shambaugh^ has estimated

that 45 per cent of adult deafness is due to this disease. Fowler^ has

suggested, and subsequent observations have substantiated his thesis,

that routine histological examination of temporal bones will often reveal

an existing focus which does not involve the footplate, and therefore,

does not produce deafness. These facts then would suggest that

otosclerosis is rather a common disease. Nash,^ on the other hand, states

that no diagnosis of otosclerosis can scientifically be made without pro-

gressive deafness, Bezold’s triangle, and a normal middle ear and

eustaehian tube. This author was able to make a definite diagnosis

of otosclerosis in less than 6 per cent of 1,000 cases of deafness wliich he

studied.

Politzer (over 50 years ago) first described otosclerosis, and since

that time, it has been the subject of intensive studjL Little loiowledge,

however, has been added during this period concerning its etiology.

Early in these investigations the great importance of heredity was recog-

nized and numerous families have been followed carefully. An interest-

ing studj’" covering 5 generations is reported by Ulrich® as follows:

In the first half of the eighteenth century, a married couple in Zurich

with perfectly normal hearing had 3 daughters congenitally deaf.

Marriage of one daughter to a young man of noi-mal hearing was for-

bidden but later consummated. This pair had several normal children

but also 3 daughters congenitally deaf. Thus in 2 successive generations

6 deaf children were born, with only one deaf parent. Actually all had

originated from a pair of normal-hearing persons. Three hundred and

ninety deeendants of this family were traced, but no further eases of

deafness could be ascertained.

The fii’st study of otosclerosis in identical Ivons was reported by

Albrecht® in 1932. Since this time several additional cases have been

•Read at the Sixty-Eighth Annual Meeting of the American Gynecological Society,

Hershey, Pa., June 19 to 21, lO-H-
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observed by Rodin" in 1933, Sliambaugli and Sliambaugli, Jr.,® in 1933,

and Sliambaugli,® Jr., in 1935. In 1941, Hagens^" recorded the family

history of a set of identical twins with their audiometric tracings. The

mother of these twins came from a family of 10 children, 8 of whom
were deaf. An increase in deafness occurred in the mother shortly after

the birth of the twins. A similar decrease in sound perception oc-

curred in one of the twins after the birth of her baby. These changes,

however, are not substantiated by audiometer readings. The hearing

defect in the second twin was not severe enough to cause her to seek

medical aid. On examination however, it was found to be bilateral,

and tests permitted a diagnosis of otosclerosis. More recently Fowler”

records the case histories of 3 sets of deaf identical twin girls. In only

one of these was there any impressive familial historj’" of deafness, a

grandmother and a maternal aunt. The mother herself had perfect hear-

ing. No effect of menstruation or childbearing on hearing could be

determined in these tivins except one girl fiad more difficulty in hearing

when she was nervous at menstruation.

Fig. 1.—Showing area of otosclerosis. A, in region of oval window
;
B, stapes.

Guggenheim^® in his monograph concludes that otosclerosis is

primarily an hereditary disease. In this splendid work the author re-

ports a careful study of a 6-week-old, perfectly preserved fetus from
a classic case of otosclerosis. Rather typical histologic findings were

present in the capsular bone of the ear. He makes a plea to those of us
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engaged in obstetrics for lielp in tlie further eolleetion of similar valuable
material. Fetuses, in aiij^ stage of their development, born of mothers
suffering from deafne.^s which become available to any of us for post-
mortem examination should be carefully studied by a competent oto-
logieal pathologist. Our group could profitably join with the otologists
in a study of this condition during pregnancy.

Fig-. 2.—Showing area of otosclerosis. A, stapes; Incus; C, malleuR, D, vestibule
(Ves).

Most American standard textbooks of obstetrics do not mention

otosclerosis.’ or they list it among the indications for therapeutic

abortion.’'^’ Adair and Steiglitz’® state that there is a familial tend-

ency to otosclerosis in approximately 50 per cent of eases but that

pregnanej^ is almost negligible as an etiological factor. Adair’® believes

that deafness and tinnitus are increased in only about one-third of

cases. He feels that the condition does not threaten life and is, there-

fore, not an indication for prevention or interruption of pregnancy. We
can corroborate his statement that the desire for pregnancy will often

outweigh the possibility of further impainnent in hearing and is rarely

an indication for the interruption of pregnancy. Personal observation

of several cases of pregnancy complicated by this foim of deafness plus

the desire to advise adequately a sterility patient suffei-ing from oto-

sclerosis led us to this present study. The conclusions are based on the

available literature, personal observation of 5 afflicted patients, and a
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compilation of as many case records as we were able to collect from the

many land friends who have allowed us to use their records. (Total 72.)

A review of the literature suggests several important but confusing

angles to the present concept of the importance of marriage, pregnancy,

abortion, sterilization, castration or nursing on the transmission of

otosclerosis. Widespread interest in these questions was first aroused

by many reports occurring in the German literature, although the first

laws dealing with the subject were enacted in a small liberal Swiss

canton.® Shambaugh,®° following a review of the literature in 1938,

says, “The German law for the prevention of the propagation of heredi-

tary disease is responsilile for the continued interest in hereditary deaf-

ness in the German literature.” One is forcibly struck by the obvious

effect of the idea for the betterment of the race on the therapeutic
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measures advised and the conclusions drawn by Teutonic authors.

Analysis of a problem on the basis of political ideology does not lend

itself to scientific accuracy. In a similar manner, religious precepts have

apparently infiuenced many of the French otologists in arriving at con-

clusions directly opposed to those of their German confreres.^^ As yet, no

unbiased agency has had sufficient personal or eoUeeted experience to

speak authoritatively on the subject.

While most authorities are agreed as to the great importance of

heredity, many of them have suggested other possible etiological

or contributory factors in otosclerosis. Fowler-^ has expressed the

belief that head colds and the development of the condition are

related. Selfridge^® suspected a faulty diet, especially one low in citrus

fruits, milk and eggs. Many otosclerotics have poor crumbling teeth

without much evidence of infection. The identical twins, previously

mentioned, were both wearing upper plates at nineteen years of age.
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Buncli^^ Im observed a similar dental difficulty especially in those
patients Avith low metabolic rates. Davenport^'^ concludes that oto-
sclerosis represents genetically two dominant factors, one sex linked.
Symptoms of otosclerosis are usually manifested at puberty or later. An
increase in the deafness often occurs at the time of the menopause.^“
Most authorities are agreed that the disease is at least temporarilj'’
adversely affected by pregnancy and lactation. However, Guggenheim
says theie is no scientiheally proved glandular etiological factor in this
disease. Fowler could find no abnormality of general metabolism in a
large number of patients thus .affected. Weber®" is quite sure that the
local form of osteodystrophia fibrosa is due to some local disturbance
in metabolism. Despons has found that consanguineous marriages fre-

quentlj’’ result in this condition. Gottlieb®* doubts the validity of genetic
studies on the hemdity of deafness and suggests persisting environ-

mental factors leading to nutritional and toxic disorders as a possible

cause.
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Falta,®° in a study of 76 women in whom otosclerosis appeared after the

fortieth year, noticed that 11 developed the difficulty with hearing

during the climacterium. Furthennore, 8 of these 11 women had home

several children without anj"^ apparent impainnent of hearing.

De.spons says that total sterib’zation or an oophorectomy are some-

times held responsible for, or predispose to, the advance in deafness.

Escat®* had a case in which hysterectomy was followed by deafness.

Schmidt,®* in a study of 106 case.s of otosclerosis, says the deafness in-

creased under vai’ious conditions, i.e., trauma, prolonged anxiety or

excitement, menstiuation, appendicitis and many other illne.sscs.

Despons in summarizing a .sjonposium on the subject of otosclerosis

and pregnancy says, “In a few years (otosclerosis) will probably be
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listed among social evils and eugenics may require prophjdaxis. Re-

cently, the tendency has been to favor abortion in otosclerosis, not so

evidently in France as across the Rhine.” Despons goes on to quote

Goerke. ” Abortion is not indicated in pregnancy witli otosclerosis if

the deafness is minimal. If preceding pregnancies have increased it

and there exist ear noises and psychic depression, removal of the ovaries

or sterilization bj”- x-rays should be advised to prevent furtlier increases

in deafness.”®®

in in 111 nu ten «i»! ri>

riiQuiHOr IN CTctii rit itcom
Al« C< NTAICIION Hr.HT O UfT X
•ost f.'voticnov «iCHT 1 un l

-10

0

10

20

JO

40

50

60

70

SO

90

100

110

120

~1~1 “1~1“1

I
>

L
/'

Jl-icz
/

"
1

* . hir.MO
; __

lex >MI>M III

ritQuiHcr IM craum sicom
Art CONDUCTION »ICHT O UfT X
BONt CONOOCnON «ICHT I UFT I

-10

0

10

20

30

40

JO

«0

‘to

80

90

100

no

120

Ft. K, August 31, 1925, Before marriage Pt. A, January 6, 1928, 4 months pregnant

Pig. 5.

i\Iortimer and his co-workers®^ have shown the marked changes Avhich

occur in the mucous memliranes of the respiratory tract during preg-
nancy. These investigations have also produced a similar change of the

respiratory passages in the Macaca monkey by the administration of

estrogenic hormones. A definite perivascular edema in the submucosa
and changes in the connective tissue occurred which are very similar

to those found in the sex skin about the genitals.

It seems reasonable to believe that the high estrui levels which occur

during pregnancy in the luunan female may exert a similar effect on the

mechanism of hearing. Ofologieal complainis during pregnancy are veiw
common, but, most of them tend to disappear when involution has oc-

curred. These facts may almost entirely account for the frequent appear-

ance of otosclerosis for the first time during the primiparous pregnancy.
In fact these changes may adequately exijlain a large proportion of

the loss of hearing during the cour.se of reproduction. Further clinical

and experimental observations concerning the effect of pregnancy on the

respiratoiy and auditory systems in the human female are essential for

the further consideration of these problems.

Greifenstein,®® studying 98 women with otosclerosis in a group of 122

patients with difficulties in heai-ing who had been reported to the state
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for
^

therapeutic abortion and sterilization, attempted to explain the
obvious variations in indications and results in the then current methods
for the estimation of hearing. These difficulties arose because at that
.time there was no exact definition of what constituted ‘‘worse hearing.”
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Now, with the audiometer, we have a more exact method of measuring

loss or gain in hearing.^^ This can be measured in decibels and the

differences of sound perception in various tonal areas can be determined.

(Figs. 3-6.)

If the metabolic concept of the etiology and progress of otosclerosis

is tenable, recent improvement in prenatal care may account for at least

some of the less pronounced lo.sses of hearing during pregnancy sho\vn

Table I. Statistics

Cases with audiograms
Personal communication
Prom the literature

Total

Cases without audiograms
Personal communication
Prom the literature

Total

Number of patients in whom hearing remained the same or otologist felt

decrease in hearing was that which might be expected during the nor-

mal progress of the disease

Cases without audiograms 24

Cases with audiograms S

Number of patients in whom hearing was decreased beyond normal ex-

pectancy „
Cases without audiograms
Cases with audiograms

Number of cases in which deafness first occurred during pregnancy 14
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Table II. Cases WiTnouT Atjdiograjis (By Personal Communication)

CASE ACE
IX^UULY

EFFECT OF PREGNANCY ON .

DEAFNESS

M. R. 39 0 Para 1 Pregnancy did not influ-

ence hearing
Goldberger,
M. A.

H. Z. 32 Deafness in
family

Para 2 Pregnancies did not in-

fluence hearing

P. K. 31 0 Para 2 Slight increase in deafness

L.B. 0 Para 2 Slight deafness during
second pregnancy

W.M.C. 39 • 0 Para 4 Deafness appeared dur-
ing second pregnancy.
Improvement after de-

livery

Cody, C. C.

H. W. 41 0 Para 1 Pregnancy did not influ-

ence hearing
Diecltmann,
W. J.

D. M. 28 0 Para 1 Pregnancy did not influ-

ence hearing

A. B. 37 Mother,
brother

Para 3 Pregnancy did not influ-

ence hearing
Johnston, E.

P. C. E. 35 0 Para 1 Pregnancy did not influ-

ence hearing
Galloway,

C. E.

E.M.K. 41 0 Para 1 Pregnancy did not influ-

ence hearing

R. G. B. 27 0 Para 1 Pregnancy did not in-

fluence hearing

E. D. 46 0 Para 2 Deafness developed dur-
ing first pregnancy

J.S. Paternal and
maternal
grandparents,
fatlier,

brother

Para 3 Pregnancy did not influ-

ence healing
Johnston, E.

T.C. Mother, sister

(twin)
Para 3 Deafness appeared dur-

ing first pregnancy,
increased during sec-

ond and third

Gough, J.

E. H. 40 0 Para 2 Deafness increased after
pregnancies

E. M. A. 34 Father Para 3 Deafness appeared dur-
ing first pregnancy,
increased after second
and third

Shambaugh,
G. E., Jr.

M. K. 47 0 Para 11 Deafness appeared dur-
ing last 3 months of
eighth pregnancy.
Three subsequent preg-
nancies

Shambaugh,
G. E., Jr.

D. E. 39 0

«

Para 2 Otosclerosis? Hearing
tests showed nerve
deafness. Deafness
progressive, with in-

crease after both preg-
nancies

Shambaugh,
G. E., Jr.

B, 32 PateiTial

grandfather
Para 2 No appreciable change in

hearing except natur-
al progression indi-

cated by biannual au-
diograms

Biehn, J. P.
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Tabm III. Cases Without Audioorams (From the Literature)

CASE AGE record op deaf-
ness IN FAMILY

obstetric
HISTORY effect op PREGNANCY ON DEAFNESS

21 30 0 Para 1,

age 22
Deafness appeared during pregnancy

4 33 Father, sister Para 1,

age 27
Deafness appeared during pregnancy

6 66 0 Para ? Pregnancy did not influence hearing

7 26 iMaiernal grand-
mother

Para? Deafness appeared during pregnancy

9 37 0 Para ? Pregnancy did not influence hearing

12 52 Maternal grand-
father

Para 9 Pregnancy did not influence hearing

14 31 Mother Para 3 Hearing worse after pregnancies

15 28 Mollier Para 1 Deafness appeared after pregnancy

16 31 0 Para 2 Deafness appeared after second preg-

nancy

18 38 0 Para 2 Deafnes increased after both preg-

nancies

20 26 Mother Para 2 Deafness increased after both preg-

nancies

21 54 0 Para 9 Pregnancy did not influence hearing

22 41 0 Para 2 Pregnancy did not influence hearing

23 35 Father Para 2 Pregnancy did not influence hearing

29 24 Uncle, aunt Para 1 Pregnancy did not influence hearing

34 29 0 Para 4 Deafness increased after first preg-

nancy

35 38 0 Para 1 Deafness increased during pregnancy

36 33 Mother Para 2 Pregnancy did not influence hearing

37 24 0 Para 2 Deafness increased after both preg-

nancies

4-B-42 1 Brother, sister Para 3 I’rcgnancy did not influence hearing

l-C-4 Father, hrother,

grandfather, 2

uncles, cousin

Para 10 Deafness increased after pregnancies

1-2-C-l Mother, 2 sisters,

grandfather, 3

aunts

Para 4 Deafness increased after pregnancies

l-B-4 Father, 2 sisters Para 9 Deafness increased after pregnancies

1-2-C-5 Mother, 2 sisters,

grandfather, 3

aunrs

Para 2 Deafness noticed after pregnancies

l-2'C-8 2 .'isters, 2 uncles. Para 4 Deafness increased after pregnancies

aunt, graiullu-

ther

>Bunch C. C.: Ann. Otol., Rliin. & Larj'n?. 43 : 314, 1034.

:Schlck, H. F.: Goldstein, M. A.: Larj-ngoscope 40: 731, 133C,
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Table III

—

Cont’d

CASE AGE
RECORD OF DEAF-
NESS IN FAMILY

OBSTETRIC
HISTORY

EFFECT OF PREGNANCY ON DEAFNESS

Case 43 4G 0 Para 4 Deafness occurred with first preg-
nancy. Increased after the other

three

Case 9 34 Mother, maternal
grandmother, 2
cousins

Para 1 Deafness occurred noth first preg-
nancy

Case 18 27 Paternal aunt Para 1 Deafness increased after pregnancy

Case 21 29 Mother Para 1 Deafness occurred "with first preg-
nancy

2-54 50 0 Para 7 Deafness increased after pregnancies

3-14 62 Mother Para 3 Pregnancy did not inOuenee hearing

L.B.5 32 0 Para 2 Pregnancy did not influence hearing

Case IG 30 0 Para 2 Deafness increased after first preg-
nancy. Hearing markedly improved
in se'»enth month of second preg-
nancy. Deafness much worse after
second delivery

Case 2 45 Para 3 Deafness decreased during last month
of first and second pregnancies. Im-
provement disappeared after con-
finement. No change during third

pregnancy

A. SJ 22 - Para 3 It is difficult in any way to see that
pregnancy influenced hearing

“Lempert, J.

•Davenport,
; Arch. Otolarjmg.

C. B. : Mines, B. L.

28; 42, 1938.

: Frink, L. B. : Arch. Otolaryng. 17: 340, 1933.

“Fowler, E. P. ; Laryngoscope 62; 725, 1942.
“Ashcroft, D. W.; J. Laryng. & Otol. 60: 268, 1935.

^unch, C. C. : Laryngoscope 49; 805, 1939.

in the following case reports. Better nutrition, Jiigli vitamin and
mineral supplements to the diet, prompt cure of a respiratory disease

and correction of metabolic defects can surely be of service to the

otoselerotic patient.®'*"®'

Timely education in lip reading and the employment of the improved

type of hearing aids will do much to soften the impact of the more ap-

parent degrees of deafness.®® Safe operative cure of this condition

awaits further developments along the lines of the present fenestration

operation.®®"^*

Conclusions

1. Our attempts to collect these data have comdnced us that difficul-

ties in hearing during pregnancy are frequently overlooked, neglected

entirely, and often inadequately studied.

2. A very careful family history concerning deafness should be taken

on every pregnant woman who experiences appreciable changes in

hearing.
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3. For progressive deafness to be considered as an indication for

therapeutic abortion a definite diagnosis of otosclerosis must first be

made,

4. Definite otological evidence should be obtained and preserved

before, during, and following pregnancy and lactation for evaluation

concerning succeeding pregnancies.

5. Otosclerosis should probably not contraindicate marriage or a trial

pregnancy.

6. Otosclerosis should not be considered as an indication for therapeu-

tic abortion in the primipara.

7. A familial history of deafness need not be present but may be one

of the deciding factors in the decision for interruption of pregnancy.

We believe that a multiparous woman may have considerable right to

question the continuation of her pregnancy if accurate otological e\u-

denee obtained in previous pregnancies has shovm a marked, sustained,

loss of hearing.

8. Before therapeutic abortion is decided upon, the patient should

be informed that otosclerosis is a progressive disease, even without

pregnancy; also that hearing aids and lip reading offer great help.

9. Fetuses in aU stages of development born to mothers with de-

creased hearing should be preserved for examination by a competent

otological pathologist. This is especially true of twin pregnancies.

I wish to express my great appreciation to the many otologists and obstetricians

whose names are included in the above tables who have helped me in the

preparation and compilation of this manuscript.

55 Bast Washington Strctt
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Discussion

DE. BAYAED CAETEE, Durham, N. C.—^Dr. Allen lias given a comprehensive

survey of the literature which shows that otosclerosis in females constitutes 66 to

79 per cent of reported case records. He also shows how the problem of otosclerosis

of pregnancy was approached in Germany and Prance, In Germany, the treatment

of the disease in pregnancy was based upon political ideologj', i.e., race betterment;

in Prance, the treatment was based upon the religious concept. Medical care of the

patients, therefore, has been tinted with one of these concepts,

A reading of this paper also shows the confusion existing concerning etiological

ideas of the disease. That the disease may be caused or aggravated by head colds,

faulty diet, poor teeth, fault}' metabolism, puberty, by pregnancy and lactation,

menopause, by total sterilization and by mental disease, is considered in the review.

The validity and nonvalidity of hereditary studies are also discussed. The author

advances the theory that the high estrin levels which occur during pregnancy may

affect the hearing by their effects upon the mucous membrane of the ear in a man-

ner similar to the action of the high estrin levels on mucous membranes in other parts

of the body. This theory is an arresting one and worthy of serious consideration.

Dr. Allen also expresses clearly the criteria for diagnosis, i.e., progressive deaf-

ness, Bezold's triangle, normal middle ear and eustachian tube. Ho rightly empha-

sizes the necessity of audiometer measurements of the loss or gain in hearing to

make case records reliable and complete.

Our experience with otosclerosis in pregnancy is based upon the study of two

patients. One of these patients had a complete and comprehensive work-up and

one had incomplete study.

Patient 1.—Aged 23, para 0-0-0. TJie mother of this patient was deaf. The pa-

tient herself was “hard of hearing from 13 years of age and the diagnosis of

otosclerosis was made prior to marriage.” This patient presented herself with a

pregnancy of eight weeks. She and her husband were highly intelligent and asked

advisability of abortion. This we declined to do and explained that the advantages

of children, who would probably not have otosclerosi.s, would far outweigh an in-

crease in her deafness.

The first pregnancy, 11 years ago, was normal in every way and the child was

normal. The audiometer tracing, liowevcr, showed a decrease in hearing.

The second pregnancy, eight years ago, was also normal, but the audiometer

tracing again showed a decrease in hearing.
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The third pregnancy, seven years ago, ended in a spontaneous abortion at ten

weeks without change in audiometer tests.

The fourth pregnancy was also normal in every way. The audiometer tests

showed decreased hearing with tinnitus accentuated. This patient was last seen 15

months ago.

Patient 2.—^Aged 36, para 9-2-7. This patient, who had noticed increasing deaf-

ness after her fourth pregnancy, was admitted for intrapartum bleeding. A spon-

taneous delivery and uncomplicated puerperium followed. She left the hospital

against advice on the sixth day, before audiometer tests could be undertalien. A
letter from the patient reported hearing “just as bad as ever but no worse.”

Dr. Allen’s presentation should arouse interest concerning deafness in pregnancy

and the survey as conducted by liim establishes data of real clinical value.

DR. "WILLARD R. COOKE, Galveston, Tex.—^IVhile otosclerosis is somewhat

rare, to the patient concerned it is of vital importance. It behooves us not to neg-

lect the thorough study of every case in which the disease is known to exist in the

individual or in the family, or in which the rather frequently encountered symptoms

of tinnitus or diminished acuity of hearing develop during pregnancy.

As a personal contribution, I can cite only two cases and a family record covering

four generations. In one of the cases, no subjective change occurred during or

within three years after pregnancy. In the other, the disease was markedly pro-

gressive during pregnancy without subsequent regression. The family record is as

follows: The first known case occurred in the gi-eat-grandmother of the present

youngest generation. Of two sons and a daughter, the daughter only was affected.

The disease has n.ot occurred in the descendants of the sons. The daughter had two

sons and two daughters, one of each being affected. Neither daughter had chil-

dren, and in the six children, now aged 26 to 35, of the two sons the disease has

not yet appeared.

DR. PRED L. ADAIR, Chesterton, Ind.—It seems to me that we must base

our decisions on the termination of pregnancy for otosclerosis on some definitely

defined ideas about abortion in general. One has to recognize in setting up indica-

tions for abortion, first the effect on the mother, and second the possible effect on

the fetus in allowing the pregnancy to go on to term. Hereditary aspects are prob-

ably a factor in the condition, but the hereditary trend is certainly not 100 per cent.

Are we justified in therapeutic abortion when the hereditary factor does not involve

100 per cent of the fetuses? In other words, if we do a therapeutic abortion where

the hereditary factor might produce 50 per cent or less of defective offspring, Ave

would run an even chance of destroying a normal fetus, or one Avhich might have

some defect later.

Second, are we justified in doing a therapeutic abortion where the fetus if it

survives and develops the hereditary condition, though handicapped, can still lead

a useful existence? In setting up an indication for therapeutic abortion that should

be given serious consideration.

"With regard to the mother, it is uncertain whether or not the continuation of

the pregnancy really has a serious effect on the course of the disease. It certainly

does not have a serious effect in all mothers. In some cases we do apparently have

a temporary exacerbation of the disease which in some patients disappears after

the pregnancy is over. "We have difficulty in predicting in advance what effect

pregnancy may have in a given case.

Then we also have to consider the very serious ethical question of whether or not

some handicap to the mother, which does not interfere with her living a useful

though handicapped life, justifies destroying another life which could be a perfectly

normal individual.

We have to be extremely careful in setting up indications for therapeutic abortion,

which get into the literature and are difficult to eradicate. This is particularly



4,8 ASIERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

true for conditions about 'whicb we are not clear in our owm minds as to their

hereditary character or their response to pregnancy. Dr. Allen’s contribution has
been extremely sound and sane, for tliis is a condition Of considerable interest to
the obstetrician because of the attitude of a considerable number of patients toward
the condition of the child and toward their own impaired hearing.

DB. CtJETIS F. BUBNAM,- Baltimore, Md.—I have had the opportunity through
the Otolaryngological Department of the Johns Hopkins Hospital to consult with

Dr. Samuel Crowe about the cases of clinical otosclerosis occurring there. Ap-
parently, it is a rare disease but otosclefotie pathological changes in various parts

of the temporal bone are extremely common, and where they made serial sections, a

very high percentage of those bones showed the lesion. If the stapes is not involved,

there is no change in hearing, and these changes have no clinical significance.

Heredity, w'hile a factor, does not justify clinical abortion, nor does the possible in-

crease in deafness in the mother justify this procedure,

DB. JOSEPH L. BAEB, Chicago, III.—Dr. Allen’s note of warning brought

to my mind a patient who, following her first pregnancy, had lost approx-

imately one-tliird of her hearing capacity in both cars, and who deliberately embarked

upon a second pre^ancy, having been told that there was a distinct likelihood

of further impairment of her hearing. Following the second pregnancy, she had

lost two-thirds of her hearing and was resorting to mechanical devices. She and

her husband consulted with me concerning the advisability of a third pregnancy.

I pointed out that it might terminate in complete deafness, which opinion was con-

firmed by the otologist. Nevertheless, she deliberately embarked upon a third

pregnancy and did, in fact, lose almost her entire hearing perception. Now if slie

had inadvertently become pregnant on this third occasion and had appealed to me

for termination of that pregnancy, because of what had happened previously, I

would have had no hesitation about performing a therapeutic abortion and steriliza-

tion.

DB. ADLEN (closing).—

I

have nothing to add except in replying to the question

about the diagnosis of otosclerosis by x-ray. My otological friends have made it

very plain to me how difficult it is to make a definite diagnosis by the ordinary

tests, and 'in all the literature I have read I have seen no mention of diagnosis by

x-ray.
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E CLA]\IPS]A still constitutes a major obstetric problem. Its inci-

dence and mortality rate, although they vary throughout the

country, remain on the average appallingly high. It was responsible

for more than a third of the total maternal deaths in the six state hos-

pitals of Louisiana during 1943, and the case fatality in the 161 cases

treated in these institutions during that year was approximately 10

per cent (16 deaths).

As far as I am able to ascertain from the voluminous literature, the

142 consecutive cases of eclampsia which I am reporting in this com-

munication constitute the largest single series on record without a

fatality. The material consists of 1 20 cases of eclampsia treated under

my personal supervision and direction at Charity Hospital of Louisiana

at New Orleans during the five-year period ending January 1, 1944,

and of 22 eases treated during 1941 at the Pineville Charity Hospital,

with the cooperation of Dr. John AV. AA^illiams. As there are no essen-

tial difCerences in the material, it will hereafter be analj’^zed as a unit.

Although, as already stated, these cases were treated under my per-

sonal supervision and direction, their uniformly successful outcome is

due to the enthusiasm and warm cooperation of the visiling and resi-

dent statfs of Charity Hospital, incliiding Dr. Frank J. Bertucei, Dr.

AVilliam P. Guerrero, Dr. Daniel AF. Goldman, Dr. Ben L. Lehman,
Dr. Roland F. Phillips, Dr. Stephen L. AVatson, and Dr. John AF. AA^il-

liams, the latter of whom later transferred to the Pineville Charity

Hospital. I am happy to acknowledge their share in this work, which

many times required the continuous observation of patients, sometimes

by several members of the staff, for hours on end. Such observation,

as I shall point out later, had much to do with the successes achieved.

All of these cases were treated by the same general, essentially con-

jservative ifian, which was, however, modified to meet the circumstances

of every individual case. AFe are convinced that the universal adop-

tion of a similar individualized but essentially conservative therapeutic

regimen would materially reduce the general mortality in this disease.

A review of the recent literature supports the point of view that the

therapy of eclampsia is still unsettled. The chief point of similarity

•Read, by invitation, at the Sixtj’-EiThtli Annual ^Meetini? of the Amcriaan Gyn-
cological Society, Her.'ihcy. Pa.. June ]9 to 21. 194-i.
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in the various plans now advocated is that they tend to be less radical
than they formerly were, but there, as a rule, resemblances end. My
ovm experience with interns, residents, postgraduate students and even
practicing physicians has convinced me that this lack of agreement on
the part of obstetric authorities results in confusion and experimenta-
tion among inexperienced men, many of whom, although well taught,
seem inclined to regard eclampsia as an etiologie problem rather than
as a clinical condition in which tAvo lives are the stake. Personally, I
IiaAm no doubt that this state of confusion contributes heavily to the
general mortality of the disease.

Analysis of Material

The principal object of this communication is to outline a plan of
therapy for eclampsia, the effectiveness of which has been demon-
strated in the series of cases under consideration. The use of special

personal records in these cases, hoAvcAmr, in addition to the irsual hos-

pital records, has resulted in the accumulation of considerable other

data of interest, which Ai'ill be briefly .summarized.

Incidence .
—^During the flve-year period in which these 142 cases were

treated, the incidence of toxemia of all degrees and types in the Avards in

my charge Avas 8.12 ner cent, and eclampsia represented 13,1 per cent of
all the toxemias obserA'ed. This' relatively high proportion is chiefly ex- .

plained hy the fact that as a rule only severe cases of toxemia reach the

hospital from distant areas. Patients Avith mild degrees seldom leave

rural areas for medical attention, and do not ahvays seek it even if they
live in the city. It should be added, hoAA'ever, that approximately 75
per cent of all patients noAv delivered in the NeAA" Orleans Charity Hos-
pital have received prenatal care in the hospital clinics.

The incidence of eclampsia on my service during this peroid Avas

iyl.07 per cent, the ratio being 1:93.3 Auable obstetric admissions. The
ratio Amried from 1 :98 in 1939 to 1 :103 in 1943. It AAms 1 :94 in 1940,

1:79 in 1941, and 1:105 in 1942. Failure to demon.strate a uniformly

declining incidence curve is not altogether discouraging, for it is to be

explained by improAmment in hospital facilities, as the result of AA^hieh

patients from distant areas are noAv adding materiallj^ to local stati.s-

ties. Approximately 60 per cent of the patients in this series resided

outside of the city limits, and 12 per cent Iwed more than 50 miles away.

The marked disproportion in the racial incidence (114_coloi’ed to

28 Avhite patients) is more apparent than real, since the incidence rate

of eclampsia, based on olrstetric admissions, Avas almost the .same for

the tAvo races (1.05 per cent colored, 1.08 per cent Avhite). Corapari-

sons on tlie basis of race are frecjncntly interesting and valuable at the

New Orleans Charity Hospital, but in eclampsia we have observed no

inherent racial Amriation effective in influencing either the suscepti-

bility to, or the scA'crity of, the disease. We have also observed no dif-

ference in eclampsia as exliibited in rural and urban hiegi’o AA^omen, or

in southern and northei'n Negro Avomen.

This series bears out the common observation that eclampsia is defi-

nitely a disease of young primiparas. Although the age range Avas



ARNELL: THERAPEUTIC REGBIEN FOR ECLAiMPSIA 51

from 13 to 41 years, 71 per cent of the patients (101) were less than 21
years of age. Although the parity ranged from one to 10 pregnancies
in the 26 mnltiparas in the series, 81.2 per cent of the patients (116)
had not previously been pregnant, and only four patients had had
more than two pregnancies. On the other hand, the disease tended to

be more severe in older women and in mnltiparas, probably because
repeated childbearing had lowered resistance and initiated tendencies

to chronic vascular or renal disease.

Eclampsia is most likely to occur in the third trimester of pregnancy.
In one case in this series it developed at 26 weeks, in another at 28
weeks, and in a third at 30 weeks, but 38 per cent of all cases occurred
between the thirtieth anerthirty-sixth weeks, and 60 per cent betAveen
the thirty-sixth and fortieth Aveeks.

Possible Etiologic Factors

Special studies Avere made of certain factors to determine their pos-

sible etiologic significance. In this series, as in all other reported

series, conAUilsions Avere usually precipitated in susceptible cases by

such generally recognized stimuli as anger, Avorry, ovcinvork, lack of

sleep, the irritation of examinations and other manipulations, or the

stress and strain of labor and delivery. No fundamental emotional

instability, hoAvever, Avas evident in any patient. As a matter of fact,

Avhen once the stage of acute toxemia had been controlled, these

Avomen, as a rule, seemed to be rather more stable emotionally than are

the average pregnant Avomen.

Meteorological Environment .—In .some instances, particularly of ante-

partum eclampsia, there Avas no appai'ent reason for the abrupt onset of

the attack. Our oaati experience, like that of other obstetricians, is that
eclampsia tends to occur in groups of cases, after long intervals Avithout

a ease. Kecently, for instance, folloAving an interval of six Aveeks Avith-

out a single ease, seven Avomen Avith eclampsia Avere admitted AAuthin 30
hours to three state hospitals located Avithin a radius of 150 miles. In-

trinsic or extrinsic factors Avould scarcely operate simultaneously, and
chance coincidence seems an unlikely explanation.

Since local atmospheric changes seem to furnish the only obvious com-
mon factor in such circumstances, an investigation from this standpoint
AA^as undertaken in all cases of antepartum eclampsia in this series.

Through the cooperation of the U. S. Weather Bureau in Ncav Orleans,

meteorograms made at the time of onset of the seizures AA^ere studied in

these eases, and it Avas found that in 83 per cent (62 eases) the onset
coincided AAuth a rising barometric pressure, a decreasing environmental
temperature, and a high degree of humidity. In six instances tropical

electrical storms Avere also present. We have, of course, no intention of

claiming that the Aveather is of etiologic significance from the standpoint
of the disease itself, but the speculation seems reasonable that abrupt
changes in the physical milieu sometimes may require physiologic adjust-
ments beyond the capabilities of abnormal indmduals.

Protein Deficiencies .—^Dietary im^estigations carried out in the last 62
cases .in this series suggest that protein deficiencies may be of etiologic

significance in eclampsia. Certainly these studies discredit still further
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the belief, which is still held in some quarters, that high protein con-
sumption is a cause of eclampsia and that limitation of the protein intake
may prevent it.

Not one of these 62 patients had an optimum protein intake (1,5 Gm.
per kg. of body weight per day) and only three had an intake above the
minunum subsistence level (0.75 to 0,90 Gm. per kg. per day) for the last
trimester of pregnancy. The range of intake was from 0,20 to 0.92 Gm.
per kg. per day, and approximately a third of the protein ingested was
derived from cereal and vegetable sources and was therefore of low
biologic value. In many instances, inadequacies which had apparently
existed over long periods of time were aggravated during pregnancy by
restriction of meat, eggs and milk, either self-adopted or carried out on
medical advice. Protein deficits were also increased by such obvious
causes as vomiting, frequent catharsis, and proteinuria.

Serum protein determinations made during the eclamptic stage in 47
patients .showed an average concentration of 5.10 ± 1,10 Gm. per cent, in

spite of hemoconcentration at the time, which is definitely loiver than
the normal average (approximately 6.5 Gm. per cent). A rough corre-
lation existed between the degree of edema and the serum albumin
level, but otherwise it was not possible in the individual case to cor-

relate the serum protein level or the degree of edema with the protein
intake, or to correlate this level with the degree of edema.

_

Cerehral Dysrhythmia.—Electroencephalogi’aphic studies on 26 pa-
tients who had had eclampsia from two days to four and a half years

prevoiusly revealed abnormal findings in only three, 11,5 per cent, which
is approximately the ineidenee of abnormality likely to he iound in any
series of similar tc.sts on apparently normal individuals. The patient

who had had eclampsia two days before, and the patient who had had
eclampsia in two successive pregnancies were both normal. The findings

thus do not support the theoiy that eclamptic .subjects may suffer from
a primary cerebral dysrhythmia, which may be exaggerated to the con-

vulsive degree by a “trigger mechanism” in the form of the as.soeiated

toxemia.

Convulsive Diathesis.—The familial tendency to eclampsia postulated

by certain observei’s on the basis of .small numbers of observations is not

borne out by this study. Four of the 26 multiparas in the series had

previous histories of toxemia. One patient had eclamp.sia in 2 sueeassive

pregnancies during the period of obseiwation, 1 had a previous history

of eclampsia, and 2 had had severe pre-celamptic toxemia in previous

pregnancies. The apparent rate of repetition, however, 16,6 per cent,

decreases to 6.7 per cent when the 60 pregnaneie.s in these 26 women are

taken into consideration. Excepting the two instances of eclampsia,

not a single patient gave a history of premous convulsive disorders of

any kind.

The family history is complete in only 46 of the 142 patients. The

mother of one patient and the sister of another had had eclampsia, and

the brother of a third patient suffered from epilep.sy. It is a matter of

interest, however, that twin sisters of two of the eclamptic subjects

were normal, as were the families of the two patients with recurrent

eclampsia. The family history was thus positive in only 6.5 per cent

of these 46 cases, and even when the two patients v/ith a personal hi.s-

tory of recurrent eclamp.sia are added to the group of positive sub-

jects, the familial incidence rises to only 10.8 per cent.
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The constitutional build of eclamptic subjects seems to play some
part in the development of the disease, although our observations on
this point are incomplete. The weights of 68 patients as determined at

the first postpartum visit ranged from 88 to 263 pounds. Several
weighed less than 100 pounds, but the average weight was 145 pounds,
and 17 weighed more than 160 pounds. Quite aside from statistical

data, we, like others, have learned to treat with particular respect the
thick-necked eclamptic subject of shoi-t stocky build.

Complications of Pregnancy .—Complications and abnormalities were
frequent in tliis series, though whether they were causal or merely coin-

cidental it is not possible to say. Seventeen patients had syphilis and
2 had fibroids, Avhich is about the usual incidence for these conditions on
the obstetric service. Eight patients exhibited severe anemia, in one in-

stance of the sickle-cell variety. Eleven patients (7.7 per cent) had
pyelitis, which is approxunately three times the clinic average. Fifteen

(10.5 per cent) had hyperemesis gravidarum, which is 10 times the aver-

age. Eight (5.6 per cent) had repeated periods of vaginal bleeding,

which is several times the clinic average. There were 7 sets of twins in

this series, a ratio of 1 ;20.3, which is 4 times the average rate and which
substantiates the common observation that eclampsia is unusually fre-

quent in multiple pregnancy.

Classification and Grading

In 104 of these 142 patients, 73 per cent, convulsions began prior to

delivery, and in 74 cases, 52 per cent, labor had not yet begun. Doubt-
ful cases were classified as intrapartum if delivery occurred within 12

hours of the first convulsion. The incidence of postpartum eclampsia

is unusually high because 12 patients were admitted in convulsions

after delivery outside of the hospital.

If therapy is to be evaluated with any degree of accuracy, eclamptic

patients must be graded on the basis of severity, as well as classified

as to time of occurrence. For grading purposes we prefer the criteria

proposed by Dieekmann, which are based on the presence of one or

more of the following findings; (1) more than ten convulsions; (2)

coma; (3) hyperpyrexia; (4) pulse rate over 120 per minute; (5) re-

spiratory rate over 40 per minute; (6) cardiovascular impairment; (7)

failure to respond to treatment. On the basis of these criteria (Table

I), 52 patients (36.6 per cent) were classified as having severe grades

of eclampsia. The proportion of severe grades was only about a third as

high in the delivered as in the undelivered groups, but was much higher

in multiparas than in primiparas (54 and 33 per cent, respectively).

Table I. Classification of 142 Cases of Eclampsia

TYPE NTJMBEK PER CENT
i

ORA

1

MILD

DE

1

SEVERE

NUMBER PER CENT NI'MBER PER CENT
Antepartum 74 52.1 i 40 54.0 34 40.0
Intrapartum 30 21.1

1 IS GO.O 12 40.0
Postpartum 38 20.8 32 84.2 G 15.8

Total 142 ' 100.0 1 90 03.4 52 36.6
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Such grouping, though very useful, is sometimes difficult and is fre-

quently inaccurate, for patients who present apparently identical
manifestations may actually he quite dissimilar in their reactions to
the disease. One patient, for instance, without ever seeming very seri-

ously ill, may recover in spite of a dozen or more convulsion^, oliguria,

hyperpyrexia, and very rapid pulse and respiratory rates, jvhile an-

other may seem critically iH in the absence of most or all of these mani-
festations. When tangible as well as intangible factors are taken into

consideration, the incidence of severe grades of eclampsia in this series

rises from 36.6 to 44 per cent.

The number of convulsions ranged from one to 22, and 19 patients

(13.4 per cent) had more than 10. Although the number is generally

an index of the severity of the disease, one patient in this series who had
22 convulsions delivered a live baby and has presented no abnormal

sequelae.

Experience ivith many patients whose lives were jeopardized by severe

pre-eclamptie toxemia has caused us to speculate on the possibility that

convulsions may sometimes form an actual protective or release mecha-

nism which guards against even greater dangers. Not infrequently,

toxemic patients appear in better condition and seem more easily man-

aged following a short seizure than before it occurred. Furthermore,

critically ill toxemic subjects with no tendency to convulsions may pre-

sent greater residual damage than true eclamptic subjects. This reason-

ing is in line with the accepted fact that eclampsia uithout convulsions

is the most dangerous type of the disease. Paradoxical as the theory

seems, it is not incompatible with accepted explanations of other defense

mechanisms, such as the development of fever and leucocytosis in infec-

tion and of hypotension and shock in ruptured ectopic pregnancy.

Plan of Therapy

The plan of therapy outlined in this paper is based not only on our

experiences in the 142 cases reported herewith, but also on a personal

experience of approximately 250 other cases which have come under

my observation in the past 14 years. The basic principles have been

evolved gradually, but have not been changed substantially in the last

two years.

There is nothing new or original about this therapeutic regimen.

The various steps have been proposed by others and are well known.

Many have secured excellent results with them. Others have failed,

chiefly, we believe, because the treatment is superficially simple and un-

spectacular, as well as exceedingly tedious, and as a re.sult two precau-

tions to the strict observance of which we attribute much of our .success

are likely to be omitted : -
•

1. Constant (in the most literal sense of the word) observation of each

eclamptic patient by an experienced staff throughout the entire course

of treatment, which pei’mits
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Careful integration of the various therapeutic components into an

individualized regimen rather than their application as a standard

routine of treatment.

The basis of the whole regimen is an ultraconservative concept of

management, in which the dangers of overtreatment and indiscriminate

treatment as well as those of undertreatment are evaluated.

The outline of treatment which follows is deliberately detailed and
may seem unnecessarily so in comparison with other plans in which

some special phase of therapy is stressed. We regard strict attention to

details, however, as fundamental to success, for, as already pointed out,

individual differences among patients make routine orders unsafe and

continuous observation mandatory, in order to determine the changing

indications for therapy. It is impossible to outline a safe treatment

for the entire course when the patient is first seen, and seldom possible

prior to delivery.

For clinical purposes, the therapy of eclampsia is best planned accord-

ing to the stage of the disease. For this purpose eclampsia may be

arbitrarily divided into the following stages, which may vary widely or

be absent and all of which, for obvious reasons, occur only in antepartum

eclampsia

:

1. The Convulsive Stage.,—This is the interval from the onset of con-

vulsions to their complete control. It is characterized clinically by con-

vulsive seizures, by hyperirritability alternating with coma, and by
stupor and disorientation.

2. The Postconvulsive Stage.—This is the interval between the final

convulsion and the return of full consciousness. It is characterized

clinically by coma, semicoma and I’estlessness, but convulsions are absent.

3. The Controlled-Eclamptic Stage.—This is the interval of convales-

cence and improvement between the postconvulsive stage and the onset

of labor. There may.be during it an occasional abrupt recurrence of

fulminating symptoms, but it is usually characterized by definite

amelioration or complete disappearance of acute toxic manifestations.

4. The Postedamptic-Parturient Stage.—This stage includes the pe-

riod of labor and delivery.

5. The Postedamptic-Postpartum Stage.—This is the period between
delivery and the patient’s discharge from the hospital.

Although only five formal stages of eclampsia are recognized, it is

well to emphasize at this point that the eclamptic woman should be

observed for a long period in the postpartum clinic and should not be

discharged from observation during the remainder of her life. Ade-

quate supervision and care are particularly essential during subsequent

pregnancies.

The Management of the Convulsive Stage

Antepartum eclampsia naturally is the most difficult to manage be-

cause the problem of termination of pregnancy is added to the purely

medical problem involved in the eclamptic state. For this reason, the

plan of management which follows deals primarily with this tjqje; the

same principles, however, are applicable to all types.
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In the convulsive stage the following measures are employed

:

1. General and Special Measures.~The patient is put to bed in a
quiet, darkened room and medical and obstetric examinations are, so far
as possible, deferred until sedation has become effective, since even ap-
parently insignificant manipulations may precipitate fui'ther convulsions.

During convulsive periods and periods of coma the patient is pro-
tected against falls and other injuries, preferably by bed guards or side
boards. We have observed two instances of cerebral concussion and one
of intracranial hemorrhage, as well as several serious contusions and
lacerations, because these simple precautions were omitted. Forcible
restraints, however, are highly irritating and should never be employed.

False teeth, rings, bracelets and other jewelry are removed at once.
A mouth gag is inserted, with due care that neither the patient nor the
attendant is injured in the process. We have observed serious hemor-
rhage from lacerations of the tonsme and lips because this precaution
was omitted. If the tongue falls back and interferes with breathing it

is puUed well fonvard, and, if necessary, is held in that position.

The patient’s position in bed is important. Pillows are not used, but
the head of the bed is elevated unless pulmonaiy edema is so extreme
as to demand postural drainage by elevation of the foot of the bed. At
least once each hour the entire body is gently shifted from one position
to^ another. A suction apparatus vuth attached catheter is employed
vuthout delay to aspirate vomitus, blood, mucus, and fluid originating
in pulmonary edema. Pure oxygen is administered by continuous flow

through a nasal catheter or, if cyanosis is marked, by means of a mask.
These measures, all of which promote respiratory ease, will usmally pre-

vent such common pulmonary complications of eclampsia as respiratory

distress, cyanosis, inspiration atelectasis, pneumoniti.s, pneumonia, and,

above all, pulmonary edema.

The blood pressure cuff is kept continuously on the arm and the blood

pressure is determined hourly until convulsions and coma are completely

controlled. A retention catheter is inserted in the bladder and the

urinary volume is determined hourly. The catheter is also inspected

regularly for possible leaks or kinks and is irrigated every four hours to

prevent obstruction by pus or by precipitates of protein, which fre-

quently accompany or follow periods of oliguria or anuria.

The blood is typed as soon as po.ssible, since transfusion may be re-

quired at any time to combat anuria, shock developing from vascular

collapse, hemorrhage fi’om abniptio placentae or placenta previa, po.st-

partum hemorrhage, or any other of the complications not infrequentl}’^

associated vnth eclampsia.

2. Sedation to Control Convulsions .—^As soon as the patient is ad-

mitted to the hospital, morphine sulfate gr. %, and sodium phenobarbital

gr. 5, are given subcutaneously. Fifteen minutes later, if convulsions

are still present or if hyporirritability is extreme, .she isplso given 20 c.c.

of 10 per cent magnesium sulfate solution, which is injected slowly into

the vein. In our experience intramuscular injection is le.ss effective than

intravenous injection.

Magnesium .sulfate sometimes has a favorable effect on cerebral edema

and may stimulate urinary output. If in spite of the.se measures severe

con\mlsions persist, as they occasionally do, sodium amytal is given mtra-

venously in doses of 3 to 6 gr,, or morphine is repeated in doses of % to

14. grain, klagncsium sulfate is not repeated unle.ss con\’ul.sion.s recur
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or seem imminent, possibilities which are guarded against by continued
sedation, usually in the form of sodium phenobarbital (gr. 1.5 to 5, as
necessary to control restlessness).

It ^vill be observed that we use all sedatives in veiy small doses and
that we limit the list, as far as possible, to morphine, sodium pheno-Y/^
barbital, and magnesium sulfate. This is intentional. Sedatives are
administered in the smallest amounts sufficient to terminate convulsions,
prevent their recurrence, and control extreme irritability, on the prin-
ciple that deficits in sedation can be rapidly and easily corrected, but
that oversedation cannot be vathdraum.
The rationale of strict limitation of sedation is clear. Our own obser-

vation of eclamptic eases in which hea^y sedation is used is tliat the
blood pressure is lowered to dangerous levels; anoxemia, anoxia and
acidosis are aggravated by diminution of respiratory activity; the tend-
ency to cerebral and pulmonary edema is increased; stupor and coma are
accentuated

;
and the urinary output is decreased. As a result, patients

in profound drug stupor may develop serious complications, which may
prove resistant to therapy. Hea\y sedation also affects the child ad-

versely.

A second reason for using a limited number of drugs, and those in
small quantities, is the considerable variation both in eclampsia and in
the individual patient’s idiosjuierasy to drugs. A third is that there
may have been a previous administration of drugs in the home, on the
way to the hospital, or in the admission room, which for various reasons
may not be realized until later. We have seen patients remain in pro-
found stupor for as long as 96 hours, a'pparently from the cumulative
action of various drugs administered at short inteiwals.

The principles outlined were applied in the 142 cases in this series.

Fifty-five patients (32 per cent) received only morphine and sodium
phenobarbital, and 76 (54 per cent) also had one or more injections of
magnesium sulfate. Only 12 patients (14 per cent) had sodium amytal,
always in small doses, and this drug Avas used only twice in the last

51 cases.

The success of these measures is CAddent in the rapid and complete
control of commlsions achieved by them. Forty per cent of the patients

(57) in this series had no more coiiAUilsions after treatment had been
instituted, aa’-MIc 34 per cent (48) had only one more (Table II). Within
30 minutes after treatment had been started, conAoilsions Avere perma-
nently controlled in more than half the patients (Table III). Response
to therapy Avas usually most rapid in postpartum and least rapid in

antepartum eclampsia, but in no instance did patients in the antepartum

T.vble H. Response op Cona’uesions to Therapy

TYPES OP ElUjAjrPSIA CUMU-
EATm:
PER
CENT

ANTEPAPvTDlI
|

[INTRAPARTUM
1

POSTPARTUM

NUM-
BER

PER
CENT

NUM-
BER

PER
CENT

NUM-
1

BER
PER
CENT

None after institution of
treatment 20 27.0 3 10.0 34 89.6 40.1

One convulsion 33 44.6 12 40.0 3 7.8 73.9
Two couATilsions 5 G.S 11 36.7 85.2
Three convulsions

1 5 6.8 3 10.0 90.8
Between 3 and 5 convulsions 7 9.4 1 3.3 1 2.6 97.1
Between 5 and 10 con\'ulsions 3 4.0 99.3
Store than 10 convulsions 1 1.4 100.0

Total cases 74 100.0 30
1
100.0 38 100.0
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group have recurrences of their convulsions after delivery. Such recur-
rences as did develop came on early and suddenly, but were usually mild
and of short duration.

Table IH. Time Eequiked to Control Convolsioks

TYPES OP ECLAMP.SIA CUMU-
LATIVE
PEE
CENT

ANTEPARTUM INTRAPARTUM POSTPARTUM
NUM-
BER

PER
CENT

NUM-
BER

PER
CENT

NUM-
BER

PER
CENT

None after institution of
treatment 20 27.0 3 10.0 34 89.6 40.1

Within 30 minutes 12 16.2 5 16.7 1 2.6 52.8
Within 45 minutes lo 20.3 23.3 1 2.6 09.0
Within GO minutes 9 12.1 30.0 2 0.2 83.1
Within 2 hours 10 13.5 10.0 92.3
Within 4 hours 3 4.0 6.7 95.8

Longer than 4 hours 5 6.8 3.3 100.0

Total cases 74 100.0 30 100.0 38 100.0

3. Verification of Diagnosis.—Convulsions, regardless of their origin,

can all be controlled by the same therapeutic measures, but additional
treatment without an exact diagnosis may end in disaster, for pregnancy
plus convulsions does not always add up to eclampsia. We once saw a

pregnant woman with diabetic eomnilsions treated vnth glucose and an-

other with postconvulsive shock and a ruptured uterus treated as if she

were in eclamptic coma, with disastrous results in both cases. The diag-

nosis of eclampsia can be made "with reasonable accuracy in most cases

by careful interpretation of the sequence of events as correlated wth
hjqiertension, edema, and proteinuria.

During the five-year period of this study, 162 women with convulsions

were admitted to our obstetric services in the New Orleans Charity Hos-
pital, but only 120 of them had eclampsia. The remaining 42 patients

presented variouslj"

:

Epilepsy in 11 eases.

Central nervous system affections in five cases (brain tumor, specific

meningitis, arsenical encephalitis, traumatic concussion, and rupture of

a syphilitic basilar aneurysm).
Hysteria and diabetes in four cases each.

Reactions to therapeutic measures in four cases (blood transfusion,

caudal analgesia, intravenous oxytocic medication, barbiturate analgesia).

Hematogenous disease in three cases (massive septicemia, massive

hemorrhage, hemob'tic crisis in siekle-cell anemia)

.

Chronic hj’^pertensive disease (encephalopathies) in three cases.

Chronic renal disease (glomeiuloncphritis, pyelonephritis, renal cal-

culi) in three cases.

Food poisoning and drug poisoning in one case each.

Hyperemesis gravidarum, cliorea, and tetany and allralosis in one

case each.

4. Measures to Promote JJemodilution, Diuresis and Detoxification .

—

As soon as the diagnosis of eclampsia has been confirmed, 500 c.c. of 20

per cent dextrose .solution in distilled water are given by intravenous

infusion, the period of administration usually covering about 50 minutes.

A patient with evidence of cardiac failure or pulmonary edema receives

from 50 to 150 c.c. of 50 per cent solution, and a patient rvith evidence

of dehydration, whicli may be pre.sent in spite of edema, receives 1,000

c.c. of 5 to 10 per cent solution. If the initial injection fails to stimulate
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a satisfactoiy urinarj’- output, the concentration of the solution is in-

creased and the volume is decreased, but infusions are seldom given

oftener than every four hours. If the urinary output at the end of four

hours has averaged less than 25 to 30 e.c. per hour, an infusion of 300 c.c.

of 30 per cent dextrose solution is given. Thus the intravenous adminis-

tration of dextrose is carried out in all cases only during the period the

patient is unable to take sufficient fluids by mouth, and it is discontinued

if it is clearly producing no results.

Although the value of intravenous in.ieetions of hypertonic dextrose

solutions in promoting hemodilution and diuresis has long been estab-

lished, it is our custom to use them only on strict indications. They are

employed chiefly during the con%uilsive stage, and they are limited to the

smallest amounts which will produce a urinary output of 25 to 30 c.c.

per hour. The injudicious use of large quantities of fluid may result in

cardiac embarrassment and serious acute pulmonary edema, and will

aggravate an already impaired water balance if there is little or no
urinary output, particularly if the patient is heavily sedated.

Persistent oliguria or anuria associated with such conditions as

anemia, hypoproteinemia, or hynotension due to vascular collapse or

hemorrhage, demands special additional measures. Anemia and hypo-
tension are treated by blood transfusions. Ilju^oproteinemia without

anemia is treated by plasma transfusions. Patients who continue

oliguric or anuric in spite of these measures are treated by diathermy
over the kidney regions and are also given 1,000 c.c. of sodium sulfate

(4.285 per cent) by vein, followed in four hours by the intravenous
injection of 50 c.c. of 50 per cent dextrose. In 16 eases in this series,

9 of which were instances of intrapartum eclampsia, anuria developed
for periods ranging from 8 to 31 hours.

Only 7 of the 142 patients did not receive dextrose. Seventy-five

(53 per cent) received only 20 per cent solutions, but 39 (27 per cent)

also received 30 or 50 per cent solutions, and 21 (15 per cent) required
infusions of 5 to 10 ner cent solution in addition to the higher concen-
trations before a satisfactory urinaiw output Avas established. Sucrose
was used in four of the early cases in this series, but was discontinued,
in spite of apparently satisfactory results, on the basis of reports from
elsewhere of hemorrhagic nephritis following its use. Twenty-three
patients (16 per cent) received blood transfusions, Avhieh in one in-

stance amounted to 2,850 c.c., 4 received iflasma transfusions, and 7
received sodium sulfate solution.

5. Special Therapeutic Measures .—^If marked cerebral irritation is evi-

dent, in spite of sedation and intravenous dextrose therapy, spinal drain-

age is carried out. We have found this measure of some value, particu-
larly in postpartum eclampsia, in the reduction of intracranial pressure
due to spasm, edema or hemorrhage, as Avell as in the verification of the
dia^osis of hemorrhage, but Ave are opposed to it as a routine. Spinal
drainage was employed in 12 patients in this series, in 4 of AAliom it Avas

used tAvice, and in 1 of Avhoin it was used three times. We are also

opposed to venesection, even in the presence of pulmonary edema.
Although in the presence of acute cardiac failure drugs of the digitalis

group are theoretically of at least temporary value, we have found them
of no particular benefit in the fcAV cases in AAffiich we have used them.
Toxemic subjects are unusually sensithm to them, and the Ammiting
AAffiich often foilOAvs their administration is undesirable. We do not use
mercurial diuretics, nor do Ave use vasodilator drugs such as veratrum
viride, the nitrites, and nitroglycerin.
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^
The Managrement of the Postconvixlsive Stage

The coma or semicoma which follows the final con^mlsion usually
passes over imperceptibly into a period of stupor and lethargy, punctu-
ated with episodes of hyperirritability and ending in gradual clinical
improvement. It is only occasionally possible to demonstrate the
limits of the convulsive and the posteonvulsive stage because both
control of convulsions and clinical improvement must be demonstrated
by developments. Although too little attention is, as a rule, given to
it, the posteonvulsive stage is not free from danger in itself, and its

dangers are increased by the too free use of hypnotic drugs and the
induction of labor immediately after convulsions have ceased. The
latter error, which is based on the belief that the control of convulsions
is equivalent to the control of eelmap.sia, is a common and very danger-
ous mistake.

The following measures are emplo.yed in sequence during the po.st-

convulsive stage:

1. General and Specific Measures.—Constant observation is continued
and a quiet, restful environment is maintained. The use of nasal oxj’^gen

is continued, and material is aspirated from the throat when necessary,
though the same object can be achieved in a conscious subject by in-

structing her to cough at frequent intervals. The head of the bed is

further elevated and the height is changed at frequent intenuls. This
simple measure seems to improve cerebral circulation. If the patient is

still unable to move about herself, her position is changed by an at-

tendant.

Blood pressure and urinaiy output are determined at hourly intervals,

as during the first stage, but in the absence of special indications other

clinical information is obtained at four-hour intervals.^ As soon as is

feasible in this stage, a thorough obstetric examination is concluded.

To hasten detoxification a large dose of magnesium sulfate is given by
mouth

;
and is followed in four hours by a cleansing enema.

2. Sedation and Administration of Fluids.—Sodium phenobarbital in

doses of 1.5 to 3 gr. is given at three- to sL\-hour intervals, %vhieh is

usually sufficient to prevent the recurrence of con-vml.sions. Spastic

twitchings, particularly of the fingers and eyelids, often precede convul-

sions and indicate the need for additional sedation, but some degree of

restlessness is to be expected, and bodily movements per se, should not

be regarded as abnormal. If considerable cerebral irritation is evident,

intravenous magnesium sulfate should be repeated as necessary, but in

this as in the first stage all sedation is limited.
^

The continued use of intravenous hjqiertonic dexti'osc solutions may be

neeessar\^ carlv in this period, but as a rule fluids can be given orally,

e-speeialfy if sedation is limited. In the eclamptic woman, just as in nor-

mal individuals, a larger urinary output is stimulated by oral than by

parenteral fluids. As soon as the swallowing reflex has returned, a mini-

mum of 200 e.c. of highly sweetened fruit juice is given each hour, it

being the duty of the nurse or physician to administer it as regularly

as if it were a* prescribed medication. Water, coca cola, milk, coffee, tea

or beer may be taken as desired, i^lany patients Avill take several times

the minimum required amount of fluid, and should be encouraged to

take as much as they comfortably can, though fluids should not be
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pushed to the point of nausea. Copious diuresis and clinical improve-
ment are frequently observed a few hours after the oral intake of fluids

is begun, even in patients whose response to parenteral dextrose therapy
has not been satisfactory.

The Management of the Controlled-Eclamptic Stage

Toward the end of the posteomuilsive and in the first part of the

controlled-eclamptic stages, the patient, if the response to treatment

has been satisfactory, may be drowsy but she can be roused and she is

usually fairly well oriented. Very little sedation is required, and she

is talcing large quantities of fluids by mouth. The gastrointestinal

tract is clean. The blood pressure is stabilized in the range between

150 and 170 systolic, and the pulse pressure is approximately normal.

Edema disappears slowly. The urinary output, even though diuresis

may not be free, maintains a safe relationship to the intake. Protein-

uria gradually disappears, at first slowty and then at a more rapid

rate. Serial cell volume determinations reveal progressive improve-

ment in hemoconeentration.

There is considerable variation in the rapidity and extent of im-

provement in the controlled-eclamptic stage. Residual mild headache

and visual disturbances may be present early in this stage, but more

often the only notable abnormality is some degree of lethargy. Im-

provement, though usually gradual, is noticeable from day to day, and

4 to 10 days after the attack, the patient’s status suggests a mild pre-

eclampsia. Some subjects, indeed, would be considered normal if the

history of convulsions were withheld. Sometimes spectacular improve-

ment is seen immediately subsequent to the cqnvulsions and coma, and

even when the improvement is gradual many patients are so well that

it is difficult to keep them in the hospital. •

The therapeutic regimen during the controlled-eclamptic stage is as

follows

;

1. Continued Hospitalization and Observation.—It is imperative that

the eclamptic patient remain in the hospital following control of her

seizures, and that she remain in bed, though she may move about at will,

and may have a back rest.

Continued constant observation during this period is essential. An
experienced obstetrician visits the patient at least twice daily, taking
time during each visit to review the regular hospital chart and the

special toxemia record, and to elicit from the patient herself even ap-
parently minor symptoms. In his absence she is under the continuous
observation of a trained nursing and resident staff, the members of which
are fully aware of the possibility of adverse changes and of how they
•will manifest themselves.

2. Special Diagnostic, Prognostic and Other Examinations.—Special

examinations, which are most conveniently recorded on a special toxemia
sheet, include:

Blood pressure determinations at four-hour intervals when the patient

is awake, rmless there are indications for more frequent determinations.
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Accurate volumetric determinations of the daily fluid intake and daily
urinary output, which are recorded at eight-hour intervals, since oliguria
or anuria may develop rapidly. The patient is weighed daily and the
body weight and urinary output are roughly correlated, to estimate the
water balance of the body.

Dailj^ qualitative and quantitative determinations of urinary albumin.
A sample of the 24-hour volume of urine is used for this purpose.

Microscopic examination of the sediment of a eatheterized specimen
of urine at intervals of several days.
A daily hematocrit, to determine tendencies toward hemoeoncentration

or hemodilution. It should be emphasized, in this connection, that be-

cause of hemoeoncentration hypoproteinemia, with or without anemia,
may be overlooked.

Ophthalmoscopic examination as soon as the patient can be disturbed.
This examination is repeated at frequent intervals, as changes in the
retina often precede changes elsewhere in the body.

Certain special examinations and tests, such as tests of renal and
hei)atie^ function, and determinations of venous pressure, circulation
time, vital capacity, vascular lability and blood chemical values, as well

as electrocardiography, are all interesting, but on the whole, as we have
practiced them, they have not supplied consistent or conclusive informa-
tion._ Serial blood chemical determinations, especially of the carbon-
dioxide combining power of the blood, the uric acid of the blood and the

serum protein concentration may be of prognostic value, but on the

whole, are of so little help from any standpoint, that lack of facilities

for their determination cannot be accepted as a valid excuse for inade-

quate treatment of, or poor results in, eclampsia.

3, Therapeutic Measures.—Fluids are given entirely by mouth unless

some special indication for parenteral dextrose therapy arises. The
daily fluid intake is maintained at 4,000 c.c. or over, but patients fre-

quently take much larger quantities without urging, and outputs of 6

to 8 liters per day are correspondingly frequent. A high-protein, salt-

free diet is prescribed, which contains 2,000 calories per day and pro-

vides approximately 100 Gm. of protein. Supplementary’- vitamins and

minerals are also prescribed.

A saline cathartic is given every third morning. Ammonium chloride

in doses of 1 Gm., four times daily, is sometimes helpful if diuresis is not

entirely satisfactory. Sodium phenobarbital in doses of 1.5 to 3 gr. is

given by mouth to. insure sufficient rest at night, but in the absence

of indications is withheld during the day. Other hypnotics are avoided,

for oversedated patients frequently become ii-ritable and even dis-

oriented, and may complain of lieadache, nausea and visual disturbances.

4. Termination of Gestation at the Optimum Time and by the Sim-

plest Possible i)/e//tod.—Radical treatment, in which the child is forcibly

delivered in the hope of stopping the convulsions, is now universally con-

demned. On the other hand, it is still common practice, as soon as con-

vulsions are apparently controlled, to induce labor by irritating if not

actually traumatic procedure.s, and to resort to abdominal section if

these methods arc not promptly .succes.sful. This unphysiologic practice,

ill our opinioiij is responsible in no small measure for a definite numbei

of maternal and fetal deaths.

It is to the advantage of both mother and child to defer the termina-

tion of pregnancy for a period of time after eclampsia is definitely con-

trolled. From tlie standpoint of the mother, delay penmts the induction

of labor with minimum trauma, by progressive gentle stimulation winch
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results iu a normal mechanism of labor, whereas fatalities are not un-

common when induction by bag, bougie or paeldng is carried out or when
cesarean section is performed on a toxic subject. Furthermore, labor

often begins spontaneously during the waiting period.

From the standpoint of the child, its cliances, like the mother’s, are

better if recovery from the acutel3’' toxic maternal state is permitted, as

well as recovery from the elfects of sedation by which that state was con-

trolled. Traumatic procedures, whether for induction of labor or for

the pui'pose of delivery, affect the child adversely. Finally, the nearer
the premature child approaches maturity, the better are its chances of

life, even though the delay may seem insignificant. The danger of intra-

uterine fetal death during the period of convalescence has been exag-

gerated. In this series there were only three such deaths, on the second,

third and sixth days following the convulsions. It is possible that

these children would not have survived under any circumstances, since

their weights varied from 4 pounds, 12 ounces to 3 pounds.

The arguments against the policy of delay are readily answered. It

is quite true that even under the most careful regimen there is always
danger of sudden recurrence of fulminating toxemic manifestations or

of actual convulsions, but this is not frequent. In our own series

eclampsia did not recur in a single instance during the waiting period,

and in only two eases were signs of their impending return sufficiently

serious to demand immediate emptying of the uterus by cesarean sec-

tion
;
medical induction had failed in one of these cases.

The danger of permanent damage to the vasculorenal and other

systems as the result of delay is also not great. In our own cases, in

fact, clinical and laboratory observations revealed such marked im-
provement, which in some instances amounted to a return to normal
status, that we are unable to conceive of the delay as a basis of residual

pathology. Furthermore, the incidence of residua found at the follow-

up of these patients was no greater in the antepartum than in the
other groups. It should be emphasized that this statement covers the

group of patients who were delivered more than seven days after the
onset of their convulsions, which seems to make clear that intercurrent

Table IV. Tisie Interval From the First Convulsion to Delivery

« TIME interval NUMBER OP CASES PER CENT

Antepartum Eclampsia

Less than 24 hours G 8.1

24 to 72 hours 17 22.8
3 to 7 days 2G 35.3
!More than 7 days 25 33.8

Average G.7 days 74

Intrapartum Eclampsia

Less than G hours 10 33.3
6 to 12 hours 10- 33.3

12 to 24 hours 7 23.4
More than 24 hours 3 10.0

Average 7.7 hours 30

Postpartum Eclampsia

Less than 1 hour 5 13.2
1 to G hours 11 28.9

6 to 12 hours 10 26.3
12 to 24 hours 7 18.4
More than 24 hours 5 13.2

Average 8.5 hours; 3S 100.0
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eclampsia need carry no higher a mortality and no higher an incidence
of residua than any other variety.
The longest interval in our series between the onset of convulsions

and delivery was 38 days (Table IV). The patient, a 21-year-old
primipara, had hacT seven typical eclamptic convulsions, accompanied
by severe lp’’pertension and massive edema; the urine boiled solid. A
mild toxemia evident at delivery disappeared within 10 days, and at the
last examination, seven months later, there was no trace of any abnor-
mality, Her child, who weighed 3 pounds and 9 ounces at delivery,

then weighed 18 pounds.
The added expense of continued hospitalization, the constant care

and supervision required, and the anxiety of the patient and her family
are not valid reasons for prompt delivery when weighed against pos-
sible maternal and fetal salvage, inlicrent in the more conservative
policy.

The policy of watchful expectancy in this series resulted in the spon-
taneous onset of labor in 42 of the 74 cases of antepartum eclampsia
(Table V), the interval from the final convulsion to the onset of labor
varying from three hours to 37 days.

If the patient is in good condition and close to term, there is, of
course, no contraindication to the prompt induction of labor, which
should also be carried out without delay in patients who do not show
a satisfactory response to therapy, or who present a relapse which is

not promptly controlled. This occurred in 10 cases in this serie.s,

though in no instance was it necessary to terminate pregnancy by
cesarean section without fir.st attempting induction of labor.

Even under the best of cireum.stances, however, we do not favor
postponing induction indefinitel.y if labor does not set in spontane-
ously, for medical induction is not infallible but rather a slow process,

often requiring several repetitions of the stimuli, and hurried inter-

ference would be undesirable if adverse changes should suddenly oc-

cur. Fortunately, toxemia seems to increase the irritaliility of the

uterus, as evidenced not only by the 57 per cent of antepartum cases

in this series in which labor occurred spontaneously, but also by the

fact that an additional 5 per cent I’e.sponded to the first attempt at

medical induction.

Table V- Time Interval From the Final Convulsion to the Spontaneou.s Osset
OR Attempted Induction of Labor in 74 Cases of Antepabtuji Fclamp.sia

1

NUMBER of cases

time interval
having

spontaneous
IIAVIXO INDUCTION OF UABOR

1

total cases

onset of lador ELECTIVE required

Less than 12 hours 8 8

32 to 24 hours 3 2 - 5

24 to 48 hours 1 1 2

48 to 72 hours 9 1 2 12

3 to 5 days 4 8 3 15

5 to 7 days G 5 1 12

7 to 10 dav3 0 3 9

10 to 15 daj's 2 3 1 0

More than 13 days O

IG days
19 day.s

37 days

2
1 7 days
19 days

1

1

j

5

Total cases
i

42 (57%) 22 (3970) 10 (l3Vo) 74

Average interval 5.0 days
|

5.1 days 3.9 days 3.2 days
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The simplest method of medical induction is as follows : At 6 a.m.

the patient is given 1.5 ounce of magnesium sulfate by mouth, and at

10 A.M. a high hot soapsuds enema is given. At 2 p.m., if no contrac-

tions have occurred, 0.5 minim of pitoein is injected subcutaneously.

The injection is repeated every 20 minutes, in an amount 0.5 minim
greater than the preceding dose, until rhythmic contractions ensue or

until a maximum dosage of 3 minims has been obtained. The attempt is

repeated every 24 or 48 hours in eases in which the first induction fads,

for each attempt, even though unsuccessful, seems to soften and shorten

the cervix and to increase uterine irritability until labor finally sets in.

"We have never observed a serious reaction when pitoein has been used
within the limits defined by an experienced obstetrician.

Induction was successful in 16 of the 32 cases in which it was carried

out in this series, although 3 patients required 2 inductions, 5 required

3, 2 required 4, and 2 required 5 attempts each. Success was attained

within 24 hours in 18 per cent of these cases, within 48 hours in 34 per
cent, and within 72 hours in 65 per cent.

When simple measures fail and greater haste seems indicated, as hap-
pened in 11 cases in this series, the vagina is liberally cleansed with
green soap, after which the cervix is slowly and carefully stretched until

it admits at least one finger. The membranes are then stripped from
the lower uterine segment. If contractions do not occur within two
hours, a course of pitoein is begun. In 4 eases, rupture of the mem-
branes was necessary; in another instance, labor was terminated by
cesarean section, because of the presence of a long, firm, closed cervix

in a nullipara.

Table VI. liENGTH of Labor

TYPE OP ECLAMPSIA
PER CENT OF
TOTAL CASES

NUMBER OF OASES

ANTEPARTUM INTRAPARTUM postpartum;

Less than 4 hours 16 4
4 to 8 hours 25 2 18 33.7
8 to 12 hours 9 9 5 17.3

12 to 16 hours 8 5 4 12.8
16 to 24 hours 10 5 3 13.6
More than 24 hours 3 4 3 7.5

Delivered by section 3 5
•

1 6.3

Total cases 74 30 38

Average time 5.5 hours 13.4 hours 8.6 hours 7.9 hours

The Management of Parturition

Labor was of surprisingly brief duration in most of the 133 patients

in the series who were delivered vaginally
;
the range was from 0.5 to

41.7 hours, but the average was 7.9 hours (Table VI). The longest

labors were observed in the intrapartum group, possibly because of the

depressing effects of sedation early in labor.

Operative methods of delivery were held to a minimum in order to

obviate the ill effects of unnecessary trauma, anesthesia, blood loss and
infection in these highly susceptible patients. One hundred nine pa-

tients, 76.8 per cent of the total number, accomplished natural spon-

taneous delivery; the lowest incidence of operative delivery, 16.2 per
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cent, was in the antepartum group (Table VII). The chief indication

for operative vaginal delivery was prolongation of the second stage

of labor, with possible jeopardy to both mother and child.

Table VII. Method ok Delivery

TYPE OF ECLAMPSIA PER CENT
NUMBER OF CASES OP

ANTEPARTUM ! INTEAFABTUM POSTPARTUM TOTAL CASES

Vaginal Delivery 71 25 37
1

93.7

Spontaneous 62 18
I

29 76.8

Forceps 5 4 6
Breech extraction 2 2 1
Version and extraction 1 1
Embryotomy 1 1

Abdominal Delivery 3 5 1 6.3

Cesarean section 3 3 ! 1
Cesarean section plus 2
hysterectomy

!

Total 74 1 30 38 100.0

Cesarean section was iierformed only nine times, 6.3 per cent, and

eclampsia per se Avas the indication for section in only four of these

patients. Dystocia furnished the indication in two cases, and placenta

previa, abruptio placentae, and infection plus dystocia in one case each.

Cesarean section Avas folloAved by hysterectomy in the last tAvo cases

mentioned. Abdominal delivery Avas performed only once in the 51

eases handled in the last tAvo years, in the patient Avho . required the

Porro operation for infection and dystocia, and the declining incidence

of section is an interesting commentary on our increasing tendency to

treat the disease rather than the pregnancy.

Local analgesia Avas used for all varieties of operative Avork. We

consider all other forms of anesthesia dangerous in eclampsia, and

have made no exception of caudal techniques since avc observed a

patient AAnth pre-eclauipsia dcA'elop coiiA'iilsions Ha’c hours aftei’ de-

livery under continuous caudal analgesia.

Although labor is short and delivery easy in most cases of eclampsia,

constant Avatchfulness must be maintained, for the ordinaiy hazards

of parturition are ahvays increased. Irritation and ti-auma, Avhetlier

endogenous or exogenous, may precipitate coinmlsions and make con-

trol increasingly difficult. Kestlessness may make sedation necessary.

The low urinary output frequently encountered late in labor may call

for special therapeutic measures. The abrupt development of such

complications as pulmonary edema and vascular collapse may tax one s

ingenuity to the uttermost.
.

Obstetric complications, furthermore, afe not uncommon, and their

management is difficult because these patients do not tolerate even

ordinary' manipulations and ordinary blood loss. It is not ahvays easy

to detemine Avhether the conditions encountered are due to eclampsia,

to normal or abnormal circumstances of parturition, to the therapeu ic
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measures adopted for tlie control of eclampsia, or to the cumulative

effect of all these factors. Eclampsia is the basic disease, it is true, but

the obstetric complications cannot be disregarded.

The complications which occurred in this series involved 21 per cent

of the patients. They included hemorrhagic complications in 13 cases

(abruptio placentae in 7 eases, postpartum heinon’hage in 4, and pla-

centa previa in 2) ,
vascular collapse in 3 cases, polyhydramnios, serious

dystocia and severe intrapartum infection in 2 cases each. Eight eases

had severe anemia.

The Management of the Puerperium

The rather general belief that the successful termination of labor

is equivalent to the successful termination of the eclamptic state is

by no means justified. It is true that in no case in our series did

eomuilsions recur after delivery, and that in most instances definite

amelioration of toxic manifestations occurred within 24 houi’s of de-

livery; even cases of intereurrent eclampsia usually responded with

increased diuresis during this period. On the other hand, in the 104

cases of antepartum and intrapai’tum eclampsia in this series, there

were at this time three instances of peripheral vascular collapse, and

four instances each of postpartum hemorrhage, persistent anuria, and

profound coma.

Convulsions and serious complications not infrequently develop follow-

ing delivery, certain precautions, in addition to routine postpartum meas-

ures, are necessary during the puerperium and, in particular, imme-
diately after delivery. An intravenous infusion of 20 per cent dextrose

solution in the amount of 500 c.c. is begun as soon as the patient is

prepared for delivery, and is administered A'ery sloAvly. This measure

aids in the prevention of shock and collapse when the child is born,

and obviates the difficulty of entrance into veins if vascular collapse

should occur. INIorphine is administered as soon as delivery is com-

pleted.

The blood pressure and urinary outimt are checked regularly through-

out the period of hospitalization, and mother and child are kept in the

hospital for a minimum of 10 days and preferably for 14 days. Al-

though 50 per cent of postpartum convulsions occur within 8 hours of

delivery, they can begin much later (41 hours in this series), and pro-

longed observation of potentially eclamptic patients is imperative.

The patient then returns at regular intervals to the postpartum

clinic, and it is impressed upon her that she should submit herself to

examination at regular intemmls throughout the remainder of her life,

especially if she again becomes pregnant.

Results of Therapy

Maternal Results .—The fact that there were no maternal deaths in

these 142 cases of eclamp.sia, we attribute to our strict adherence to
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the plan of treatment just outlined. On the other hand, we were not
asked m this series to accomplish the impossible. Patients transported
irom distant areas did not succumb before treatment could be admin-
istered, and we encountered no eases of such uncommon but appar-
ently invariably fatal complications as acute heart failure, extensive
cerebral hemorrhage, or massive pulmonary edema of degrees incom-
patible "with life.

From the standpoint of morbidity, we v/ere less successful, for, by
accepted standards, it averaged 36.6 per cent, which is more than four
times greater than the incidence in our usual obstetric census. The
rate was highest in the postpartum group (57.8 per cent) and lower
by 40 per cent (22.9 per cent) in the antepartum group, most of the
patients in which had recovered from the acute phase of the disease.
It was 43.3 per cent in the intrapartum group. Hyperpyrexia, with
temperatures above 104° P. during the convulsive or comatose stages,
occurred in four cases, probably as the result of temporary derange-
ment of the temperature centers b3’' vasospasm or edema. Other com-
mon extragenital causes of fever were pulmonary congestion and
edema, urinary tract infections, and reactions to parenteral fluids or

to sedation.

_

Seventy-eight per cent (26) of the 33 patients delivered by opera-
tive means had febrile puerperia, and this increased susceptibility
should serve as a warning to limit intervention in eclampsia to cases

in which the indications are indubitable.

Fetal Results .—Of the 149 children born to the 142 mothers in this

series, 113, 75.8 per cent, were discharged from the hospital in satis-

factory condition. Although the fetal case fatality was 24.2 per cent

(36), the salvage from the seven twin pregnancies fortunately per-

mitted 111 women to leave the hospital v/ith children.

Previability and prematurity were re,sponsible for 31 of the 36 fetal

deaths (86.1 per cent). Among the 5 mature infants who failed to

survive, premature separation of the placenta was the cause of 1 death
and intrapartum uterine infection of another, but in the other 3 eases

no definite cause was found. Twenty-two babies were stillborn, sev-

eral of whom were dead when the mother was admitted to the hospital.

ISTecropsies were done in 25 cases, in 16 of which (64 per cent) varying

degrees of intracranial hemorrhage were found.

Birth weights (Table Yiil), which were invariably less than the

clinic average for .similar stages of pregnancy, showed the direct effect

of toxemia upon the fetal gro%vth and development, as well as the

effect of prematurity. Fourteen babies (10 per cent) weighed less

than 1,500 Gm., and were classed as pre\dable; 62 others (42 per cent)

weighed between 1,500 and 2,500 Gm., and were classed as premature.

jMost of the remaining 73 children, despite the increased gestation

period and increased birth weight, appeared toxic and iminature. The

proportion of survivors, however, almost consistently increased in

direct ratio to increases in the birth weights.

Twenty-four of the 36 deaths occurred in the antepartum group

(32.4 per cent), 8 in the intrapartum group (26.6 per cent), and 4 in

the postpartum group (10.5 per cent). The lowest fetal case fatality

would naturally be expected in the group which escapes the shock

of eon^'ulsions and is least affected by prematurity, and the highest

w'ould be expected in the group affected by the combination of pre-

maturitv and convulsions. The fetal mortality in severe eelamp.sia

was 36 "per cent, as compared with 23 per cent in mild eelamp.sia.
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Table VIII. FetalJ)eaths in -Eelation to Fetal Birth Weights

BIRTH WEIGHT TOTAL
CASES

1

DIED
1

SURVIVED

STILLBORN neonatal NUMBER PER CENT

Under 1,000 Gm. 4 3 1
1,000 to 1,499 Gm.

1

10 5 3 2 20.0

1,500 to 1,999 Gm. 25 8 5 12 48.0

2,000 to 2,499 Gm. 1 37 3 3 31 83.8

2,500 to 3,499 Gm. Go 3 1 61 93.8
3,500 Gm. and over 8 1 7 87.5

Total 1 149 22 14 113 75.8

Incidence of mortality—24.2 per cent

Average weight of all babies 2,CG0 6m.
2G% of all babies weighed less than 2,000 Gm.
G7% of all dead babies weighed less than 2,000 6m.
G4% of all babies under 2,000 Gm., died.

Althoiigli the fetal ease fatality in this series compares favorably
with that in other reports in the literature, in retrospect we consider
it unnecessarily high. In the early years of this study we believed a
high fetal mortality inevitable in eclampsia, and we hesitated to do
anything for the sake of an infant whose existence seemed precarious
at best, lest we jeopardize the mother’s safety. In later years, we
have found that resonable attention to the baby yields high dividends.

"We have not changed our basic plan of treatment in any way for the

child’s sake, but in the last two years of this study, with the close

cooperation of the Department of Pediatrics, we have achieved a gross

fetal mortality of 17.6 per cent in 51 cases. Undoubtedly, this rate

can be still further improved by proper attention to the child before,

during, and after delivery.

Follow-Up

Seventy-two patients, more than 50 per cent, were normal in all

respects on their discharge from the hospital from 5 to 31 days after

delivery, and it is significant that no woman in this group later ex-

hibited hypertension. In two instances, complete amaurosis had re-

turned to normal by this time.

The remaining 70 patients presented blood pressure elevations of
140/90 or higher when they were dismissed from the hospital after

delivery, and 11 of these presented associated albuminuria. It is sig-

nificant that the elevations of blood pressure occurred in only 36 per
cent (9) of the 25 patients with intercurrent eclampsia of more than
seven days’ duration, as compared with 32 of the 49 patients who had
been delivered within 7 days after their seizures (65 per cent), and 41
of the 74 patients who comprised the whole group of patients with ante-

partum eclampsia (55 per cent).

Elevated pressures were also observed in 19 of the 30 patients with
intrapai’tum eclampsia ( 63 per cent) and in 10 of the 38 patients with
postpartum eclampsia (26 per cent).

Eighty-five of the 142 patients were observed in the clinic at periods
varying from 5 to 12 weeks after delivery. Seventy-three were then
normal in all respects (42 of 49 in the antepartum group, 15 of 18 in
the intrapartum group, 16 of 18 of the postpartum group). The re-
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maimng patients had elevations of blood pressure above 140/90, Again
it IS significant that only 2 of the 18 patients in the intereurrent group
presented elevated pressures, as compared with 5 of the 31 patientsm the antepartum group who had been delivered within 7 days.

Forty-six of the 142 patients were again observed at periods varying
from 1 to five years after their attacks of eclampsia. All these pa-
tients were admitted to the hospital, where investigation included
complete physical examination, urinalysis, blood chemical determina-
tions. urea clearance tests, tests of hepatic function, electrocardio-
graphie studies, and studies of vasomotor lability. The only abnor-
malities apparent in

_

anj'" of these tests were persistently elevated
blood pressures, varying from 140/90 to 170/110, in 3 patients, who
were regarded as having hypertensive vascular disease. Again, it

seems significant that only one of the 11 patients re-examined in the
intercurrent group exhibited this abnormality, as compared with 1 of
the 15 re-examined in the group delivered vdthin 7 days of their
seizure, and 1 of the 12 re-examined in the intrapartum group. No
elevated pressures were obseiwed in the 8 patients "vvith postpartum
eclampsia who were re-examined.

The number of patients re-examined is small and the period of ob-
servation somewhat limited, but the results to date do not suggest that

eclampsia, regardless of its type, severity or duration, causes perma-
nent vascular or renal damage or anj'- other sequelae.

Thirty-four of the 142 patients have been followed in 56 subsequent
pregnancies. Eleven women had 2 pregnancies each, 4 had 3 preg-

nancies each, and 1 had 4 pregnancies within the five-year period of

observation. Forty-six of these pregnancies in 26 patients (76.4 per
cent of the group followed-up) were normal in all respects, including

the 4 pregnancies in the five-year period.

The remaining 8 patients, however, who went through 10 subsequent
pregnancies, all exhibited some form of toxemia at some time. One
patient had a recurrence of eclampsia, the conditions in both preg-

nancies being identical : After more than average prenatal care, mild -

pre-eclampsia developed and culminated abruptly in coimilsions dui'-

ing labor. One patient developed mild pre-eclampsia in the first sub-

sequent pregnancy and severe pre-eclampsia in the second, the blood

pressure and urine being normal in the interims. It would seem ad-

visable to terminate childbearing in both these women, as well as in

2 other women who were found to have persistent hypertension in the

second and the third pregnancy, respectively, after the pregnancies

in which eclampsia developed. Three other women had mild pre-

eclampsia in one successive pregnancy eacli, and the remaining pa-

tient had the same condition in two successive pregnancies; it would

seem best either to sterilize this latter patient, or to advise the use of

contraceptive measures until her true status can be determined.

Although the incidence of toxemia in the posteclamptie group is ap-

proximately double the clinic average, it is doubtful whether eclampsia

should be regarded as the only cause of the increase. If comparison

were made Avith a group of Avomen subjected to the similar stre.ss and

strain of repeated pregnancies in rapid succession, but Avilhout a his-

tory of eclampsia, the incidence Avould probably be much the same.

On the other hand, the high rate of fecundity Avarrants consideration,

for it undoubtediv accelerates, or at least aggravates, the development

of potential, incipient, or actiAm vascular or renal disease. Eclampsia
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by no means precludes the possibility of subsequent normal pregnancy,
but childspacing is advisable, and medical care in subsequent preg-

nancies is imperative.

Prophylaxis

Reports in the literature are unanimous in emphasizing the value of

prenatal care in the prophylaxis of eclampsia, and the lack of such

care was the obvious cause of the development of most eases in this

series (Table IX). In 91 cases, almost 65 per cent of the total, the pa-

tients had no care of any kind during their pregnancies, and in another

37 eases such care as they had was entirely inadequate by modern ob-

stetric standards.

It might be interpolated here that the financial status and intelli-

gence ratings of these women compared favorably with the general

average in such material.

Eclampsia developed in only 14 patients who attended the clinic

regularly throughout pregnancy, and at first glance all of them seemed

to have received excellent prenatal care. Closer investigation, how-

ever, usually revealed lack of full cooperation on their part, or errors

of judgment on the part of the physician, in sharp contrast to modern
concepts of adequate and intelligent prenatal super\dsion. Curiously,

defections, most of which occurred late in pregnancy, were explained

in the same way in almost all cases; the patients were “too sick to

come to clinic” or “too sick to do what the doctor said.”

Even under the best of circumstances eclampsia is not entirely pre-

ventable. Occasionally, a rapidly fulminating pre-eclamptic toxemia

culminates in convulsions 'without the usual, gradually progressive

phases, and still more occasionally all antecedent manifestations are

absent. Three of our cases w^ere in the latter category. The patients

were apparently normal in all respects throughout their pregnancies,

and had received competent medical attention in the prenatal clinic,

6,- 14 and 21 hours, respectively, prior to the onset of commlsions.

One patient complained of a mild antecendent headache, but in the

other two cases, so far as could be determined, there were no pre-

monitory symptoms or signs of any sort.

Table IX. Preventiox and Eesponsibiiaty in Relation to the
Types of Eclampsia

TYPE OF
ECLAMPSIA

1

PRENATAL CARE
|1

ONSET OF CONtTJLSIONS

.VDEQUATE
INADE-
QUATE NON'E AT HOME IN

HOSPITAL

EN ROUTE
TO

HOSPITAL

Antepartum 8 20 46 47 15 12
Intrapartum • 4 12 14 11 16 3
Postpartum Ou 5 31 10 26 2

Total u 37 91 68 57 17

Per cent 9.9 26 64.1 48 40.1 31.9

XOTE: A detailed case report is appended, -Nyhich may clarify the plan of manage-
ment in a typical case.
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Seventeen patients had their first seizures while en route to the
hospital (Table IX) and 57 others after being admitted to the hospital.
Most of these Avomen sought aid because of fulminating symptoms,
such as severe headache, drowsiness, dim vision, Ammiting, or marked
edema, but 5 other patients came merely because they “felt funny”
and evidently had premonitions of danger.

A revieAv of the eases in Avhich the first convnlsions occurred after
hospitalization shoAvs that in at least 34, adequate attention, sufficient
sedation, the use of hypertonic dextrose solution, and the induction
of labor might haA^e prevented the convulsions. These cases all repre-
sent failures of management, though the human factor could not al-

Avays be held respon.sible. In the remaining 23 cases, the seizures
occurred Avithin tAvo hours of hospitalization and could scarcely haA’^e

been prevented.

These 142 cases bear Avitness to another precaution quite as impor-
tant as prenatal care but less often emphasized, namely, that intelli-

gent care and good judgment are as essential during labor and after

delivery as during the antenatal period. In this series 68 patients,

47.9 per cent, had intrapartum or postpartum convulsions, and it is

reasonable to speculate that if, parturition and the early puerperium
had been managed Avith more attention to possible dangers, some if

not all of these seizures might haAm been preAmnted.

Summary and Conclusions

1. There is presented in this paper a plan of management of eclamp-

sia as the result of Avhich no maternal deaths occurred in 142 person-

ally supervised eases. So far as can be detei-mined, this is the largest

.successful series to be recorded.

2. The therapeutic regimen outlined is neither neAv nor original,

but it is believed that the details of its application are not alAA'ays

carried out with the care Avith Avhich they were applied in this series.

To that unremitting care are attributed the successes which Avere

achieved.

3. The plan is based on (a) an ultraconservative concept of man-

agement, in AA'hieh the dangers of both overtreatraent and indiscrimi-

nate treatment are evaluated; (b) constant (in the most literal sense

of the Avord) observation of each eclamptic patient by an experienced

.staff throughout the entire course of treatment, Avhich permits (c)

careful integration of the Aurious therapeutic components into an

indiAudualized regimen rather than their application as a standard

routine of treatment.

4. Special factors of success also include: (a) frequent changes of

posture, plus the; use of oxygen therapy and of aspiration, during the

acute phases of the disease; (b) limitation of sedation to the dosage

necessary to control comuilsions and hyperirritability; (c) limitation

of dextrose therapy to the .smane.st amount necessary to insure a satis-

factory urinary output, Avith a retiuTi to oral fluids in maximum

amount as soon as the sAvalloAving reflex retujms; (d) delaying labor
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(unless it ensues spontaneously) until the optimum recovery from the

acute stage has taken place; (e) induction of labor at the optimum

time and by the simplest possible method, medical induction being

repeated if the first attempts are not successful; (f) limitation of

operative intervention to the irreducible minimum, and the use of

local analgesia for all forms of operative work.

5. Neither the patients’ future health nor their subsequent preg-

nancies are in any way jeopardized by this plan of management. This

statement is based upon (a) observation of 85 patients at intervals of

from 5 to 12 weeks after delivery; (b) of 46 patients at intervals

of from 1 to 5 years after delivery
;
(c) and of 34 patients in 56 sub-

sequent pregnancies. The incidence of residua was no larger in the

intercurrent group of patients than in the whole group followed up

and was smaller than in some of the subgroups.

6. Adequate consideration of the baby yields high dividends in fetal

salvage without increasing the maternal risk. The fetal case fatality

in this series was 24.2 per cent
;
it showed marked improvement in the

last two years, when the principle of consideration for the child was

increasingly applied.

7. Lack of adequate prophylaxis was the factor chiefly responsible

for the development of eclampsia in these 142 eases. In this respect,

adequate care during gestation is not sufficient. Intelligent care and
sound judgment are also needed during labor, at delivery, and through-

out the puerperium.

Discussion in the Papers by Drs. Huber and Arnell

DE. CHARLES H. PECKHAM, Cooperstown, N. Y.—^Dr. Arnell is to be con-

gratulated on such a lengthy series of cases wil.hout a maternal death, but I am
afraid my own experience more closely parallels that of Dr. Huber.

Since the incidences of and mortality from eclampsia apparently vary greatly

in different localities of this country, as’ well as in different parts of the world,

attempts to adduce conclusions from comparative statistics are open to a good

deal of criticism. The transition from so-called radical to conservative therapy

began about thirty years ago, and the latter has been the rule in most clinics

in this country for about twenty years. Conservative regimes of treatment at

present differ essentially only in the type of sedative drugs employed. Morphine,

magnesium sulfate, sodium luminal, sodium amytal, chloral hydrate and paralde-

hyde have probably been employed most frequently. Since the main object of

drug therapy is the prompt control of the convulsive seizures, it is interesting

to speculate why one drug works better for one clinician and a different one for

another. The answer is probably very simple—none is completely satisfactory.

It is a matter of rather general agreement that present therapy gives satis-

factory results in cases of eclampsia classified as mild, but leaves a great deal

to be desired in the severe type. A number of years ago, I analyzed the records

of 152 cases of convulsive toxemia of pregnancy divided into mild and severe

groups according to a proposed modified Eden type of classification. No maternal

deaths occurred in 71 cases denoted as mild, while in 81 instances of severe

eclampsia the mortality was 18.5 per cent. It was also noted that as conservative

treatment replaced radical, the mortality from antepartum eclampsia fell to one-

half of that formerty observed, intrapartum to one-quarter, while the results in
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the postpartum type were unchanged. As a matter of fact, postpartum eclampsia
in my experience as opposed to that of many others, carries a higher mortality
rate than that of the other types.

The death rate from eclampsia has furthermore shown a general tendency to
decline during the past ten years. Is this due to improved treatment or a decline
in severity of the disease? Some time ago an article appeared in the literature
demonstrating a lower mortality from eclampsia coincident with certain altera-
tions in therapeusis; during the same time interval, a similar decrease was noted
at the Johns Hophins Hospital although therapy was unchanged. Most author-
ities attest to a lowered incidence of eclampsia itself. Is this diio to a generally
improved prenatal regime, to better treatment of the patient with early toxemia,
or to an increased tendency to terminate the pregnancy immediately if severe

pre-eclampsia manifests itself? All of these three probably play a role, but the

prophylactic emptying of the uterus by whatever means seems best has not yet
received the popularity it deserves.

Dr. AmelPs remarks concerning the treatment of the early toxemic patient

cannot be too strongly emphasized. The importance of proper elimination and
the prohibition of salt in the diet is gcncially agreed upon. On the other hand,
we have only begun to realize the importance of the protein problem. Fifteen

years ago patients with toxemia of pregnancy were placed upon low protein diets

and seemed to improve. Why? One wonders if the type of protein previously

ingested supplies at least a partial answer. The diet of the average ward patient

is frequently deficient in milk, eggs, and cheese, and the principal source of pro-

tein is often ham and pork. Gastroenterologists agree that pork and veal are by
far the most difficult meats to be assimilated by digestive processes. If it is

agreed that the toxemic patient requires in the neighborhood of 100 grams of

protein per day, these can safely be supplied by a quart of milk, two eggs, the

usual fruits and vegetables, one serving of cheese and one of meat.

I question the wisdom of allowing the patient with a live fetus to proceed

indefinitely with her pregnancy subsequent to the convulsive episode. The post-

eclamptic pre-eclamptic is not a good risk. Besides the possibility of a second

attack of convulsions, there is a real danger to the fetus in utero and, in my
opinion, an increased probability of the patient being left with permanent vas-

cular damage. In this regard it seems appropriate to state that in other follow-up

studies the incidence of vascular damage has been much higher than is the ease

in Dr. Amell's scries.

BE, FEEDEEICK H. FALLS, Chicago, HI.—The paper of Dr. Huber clearly

indicates the disastrous effects of delay in starting the management of eclamp-

togenic toxemia. Adequate' prenatal care would have eliminated most of the

cases from the convulsive group. As long as this type of case continues to bo

dumped in on the attending staff of clinics, just as long will these patients fail

to make recoveries. The situation is analogous to what occurred in typhoid fever

in the days before the pathology of this disease was understood. Patients were

allowed to eat whatever they wished and a certain percentage of them developed

a perforated tjq)hoid ulcer. Those who had this serious complication very fre-

quently died because they were untreated until the rupture occurred, and then

all the surgical skill in the world was of little avail.

The patients with eclamptogenic toxemia that is permitted to go to the con-

vulsive stage of the disease is the victim of neglect. She or her physician may

bo responsible for the neglect, and the responsibility may be groat or small de-

pending on whether the toxemia was slowly developing or fulminating in its

onset. The solution lies, therefore, as was suggested in the paper, in furniahing

sufficient prenatal care to detect the advent of serious sj’mptoms before the con-

vulsive stage arises. This can be done in all but a very small percentage of
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cases (the fulminating variety). We are pessimistic about the medical manage-

ment of these cases from the start, and we do not temporize. If the baby is alive,

the uterus is opened from above just as rapidly as we can provide proper facil-

ities for operating. If the baby is dead, we do not operate since we feel that

the cause of the disease is removed (leakage of toxins from placenta) and that

medical management will handle the toxemia satisfactorily. Thus, we avoid, if

possible, all very real dangers of operating on these toxemic women. Dr. Huber’s

suggestions would be more convincing if he had done cesarean sections on some

of these cases.

I have done cesarean section in 49 cases of eclampetogenic toxemia which wmre

of the fulminating type or which had failed to respond to medical management
and were, therefore, developing into severe toxemias. There were no deaths in

this series. Thirteen of these patients had convulsions either during, before or

after delivery. These are part of my series of 1,200 eclamptogenic toxemias in

which I had a mortality of 0.6 per cent for the mothers and a gross fetal mor-

tality of 11.9 per cent.

These patients were all clinic cases in a teaching hospital. All were handled

by the resident staff according to a simple management including bed rest, saline

catharsis, milk diet, and, in relatively few cases, glucose and magnesium sulfate

parenterally. I am not convinced of the desirability of large doses of hypertonic

glucose, and I am definitely opposed to blood transfusion in eclamptics unless

absolutely necessitated by severe anemia. I think anyone who has taken the

trouble to study the coagulability of the blood in eclamptics will agree that the

hazards of fluid transfusion are greatly enhanced. I do not think that the Rh
factor can explain all of these untoward reactions, although it may be respon-

sible for some.

The incidence of symptoms of cerebral hemorrhage in 6 cases is worthy of

note. This complication is hardly mentioned in most of the literature. However,
Dr. Jaffd stated that at autopsy in eclamptics he found this frequently as the

cause of death. There are not enough complete postmortem examinations being

done on women dying of eclampsia, to complete our knowledge on this subject.

Dr. Arnell’s paper stresses the importance of conservative medical management
also, but I am in some doubt about his figures. He states that during the five-

year period, 162 women with convulsions were admitted to the obstetrical service

but that only 120 of them were eclamptics. However, he bases his statistics on

a group of 142 cases of eclampsia. I should like to ask if there were any deaths

in the 42 cases classified as not eclamptics, and if so was an autopsy performed,

and if so what were the findings.

According to our experience, the eye ground findings in toxemias of pregnancy

are of comparatively little diagnostic or prognostic value in the immediate han-

dling of a given case. We have repeatedly put the eye consultant on the spot,

so to speak, and he has not been able to contribute much to the management of

the case.

On the other hand, I am convinced that the kidney function test which Dr.

Arnell thinks of little or no value is of considerable value in the preconvulsive

stage of eclamptogenic toxemia, and I think that it would be of value in manag-
ing the postconvulsive stage that he describes, preceding the onset of labor.

Spinal drainage, as recommended by Koenig many years ago, has been tried

and given up. Its use is dangerous because of the possibility of sudden death
from herniation of the brain down through the foramen magnum when the pres-

sure is reduced from below. An additional danger is the breaking off of a spinal

needle if the patient has a convulsion while the needle is being inserted or is

in place.
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Nasal oxygen has a real place in those cases showing marked pulmonary edema.
Lowering the head to promote pulmonary drainage is open to question, since it
increases intracerebral pressure.

Contrary to the experience of Dr. Arnell, we have found venesection an ex-
tremely valuable procedure in eclamptic convulsions, and only contraindicated
in patients with a definite anemia. If we are to operate, we usually postpone
the venesection until we know what the operative blood loss is, and then supple-
ment it if necessary. We aim at the removal of about 500 c.c., since lesser

amounts are usually of little avail.

This is a remarkable series of cases of convulsive toxemia without a death
and in spite of my leaning toward radical treatment of the fulminating case
leaves me in doubt as to its necessity if such results can be obtained by a more
conservative management.

DR. KARL kl. WILSON, Rochester, N. Y.—^I would like to ask the authors

whether they lunm any observations on the plasma protein in their severe toxemia
cases? In some of tliese, the plasma proteins of course maj' be well below the

edema level. When that is the ease, tlie seriousness of the situation is of course

figgravated, but at the same time I have been quite impressed "with the results

obtained b3
’- building up the plasma protein level. Tliis can be done in three

ways: (a) B3' the administration of protein food by mouth if the patient can

take it, but this will be slow; (b) more rapidlj' bj' the administration of amino
acids and the subsequent building up of plasma protein in the circulation; and

(c) most rapid of all by the administration of plasma transfusion,

DR. FRED L. AJIAIR, Chicago, 111.—Certain critical responsibilities have been

shown by both Dr. Huber and Dr. Arnell in connection with their presentations.

They both agree, I think, that primar}' eclampsia is lessened greatly by adequate

attention during pregnanc.y. This has been inadequate in their series, as in other

series, and I think the medical profession and the laitv ns a whole, are negligent in

procuring this adequate care.

Thej' both agree, as I believe, that not all tj-pes of eclampsia can be placed

in the same eategoiy, that attacks differ a great deal in their severity. It has

always been difficult to say what treatment is radical or conservative as these

terms have no uniform meaning. I think anj-thing that saves life or health is

conservative. Consequentlj', in certain cases surgical treatment maj' be conser-

vative and medical treatment maj' be radical. Both serie.s indicate that there

are certain cases so severe—and I think Dr. Falls also referred to this and agrees

with this point—that they do not re.spond to medical treatment, and consequentlj',

prompt emptying of the uterus is indicated in intelligently selected cases. Now
this may be accomplished from below or above, but I think we have to be ex-

tremely careful in advocating such operative procedures as cesarean section in

eclampsia. While in clinics under expert observation, it may be quite possible

to select cases which will respond more .satisfactorilj- to delivery by cesarean

section, if such therapy should become widespread the results would be disastrous

to many patients.

An important consideration is the tini.j when these cases should be operated

upon. A patient in a convulsive or comatose state is a poor surgical risk. If we

can carrj' such a case into a phase where all the functions of the patient arc less

seriously disordered, it is a much safer time to do cesarean section.

There are several other points in Dr. Arnell 's paper which arc extremely im-

portant. First, the care of the patient .should not be delegated to obstetrically

inexperienced personnel as interns and nurses. Second, the care of the eclamptic

patient should be continuous until the patient is .safely beyond any acute episode

such as a convulsion or coma. Furthermore, it seems obvious that inasmuch as
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we are treating individuals and a condition wliicli is subject to a great deal of

variation, that the treatment must be individualized. This can be done best by

some one who has had considerable experience in the ti'eatment of this condition,

namely, a well-trained, experienced and competent obstetrician.

DE. THADDEUS L. MONTGOMERY, Philadelphia, Pa.—To any one who sees

a large volume of obstetric material, it is obvious that not all cases of fully

developed eclampsia can be saved. Although Dr. Huber has had discouraging

results with his smaller series of cases, and Dr. Arnell astonishingly good results

with a larger one, the differences between these groups will probably grow less

perceptible as time goes on, for a certain number of patients admitted in extremis

will die, and a certain percentage wdll inevitably succumb to cerebral hemorrhage

in any man’s clinic.

However, I am of the opinion that conservative medical treatment is still the

thing in eclampsia. I would hate to see a reversion to hasty surgery in these

terribly ill, poor risk subjects. I wish only that Dr. Arnell had given us a more

complete description of his successful therapeutic methods.

There are certain fundamental principles to be observed in the medical man-

agement of this disease which cannot be departed from too far. Convulsions

must be controlled, the patient must be put at rest, edema of vital tissues must

be eliminated, organs of elimination must be stimulated and not suppressed,

respiration and oxj'gen transportation must be encouraged.

Since following Professor Jesse O. Arnold at the Temple University, I have

had the privilege of observing first hand the results of a dehydration therapy

which he and Temple Pay developed at that institution. ‘With few modifications

(notably the addition of protein to dietar}' intake) we have followed their pro-

cedure. You may remember that the method calls for only enough morphine to

gain preliminary control of the patient. Dehydration,- and incidentally further

sedation, is achieved by spinal puncture, intravenous hypertonic solutions, and

active purgation. The objection to spinal puncture in these cases has appeared

more academic than practical. Oxygen is administered freely. Particularly avoided

are the barbiturates and their’ depressing effect upon 'respiration and oxygen

exchange.

Of course, eclampsia itself is a rather rare disease in the larger northern cities,

and we have had comparatively few cases in the past four years. However, in

these I have been most favorably impressed with the treatment described.

DR. HUBER (closing).—^Replying to Dr. Wilson’s cpiestion concerning the

plasma proteins, we have routinely made determinations upon our patients with

toxemia of pregnancy and in general the level has been on the low side of nor-

mal. There did not seem to be a significant difference in the level in patients

with severe or mild eclampsia.

I am very glad that Dr. Adair pointed out that there are great variations in

what may be termed severe eclampsia. I am convinced that in this series, the

group represented a degree of severity that is out of proportion to that which

is usually classified as severe. Most of these patients are to be looked upon as

patients who were neglected cases of severe eclampsia and our problem was pri-

marily that of salvaging as many mothers and infants as possible where the

prognosis was already very poor. It was from that point of view that the paper

was presented.

DR. ARNELL (closing).—^Replying to Dr. Falls’ question regarding the source

of the material requires the explanation that eclamptic admissions to tw-o hos-

pitals were under our management. The series embraces 142 consecutive cases

and includes all cases of eclampsia admitted to our services during the period
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under consideration. Convulsions due to causes other than toxemia were men-

tioned to emphasize the point that pregnancy with convulsions does not always

mean eclampsia.

Neither blood transfusion nor spinal drainage is a routine procedure in our

treatment of eclampsia. However, we have found transfusion of value in treat-

ing some cases of persistent anuria as well as in combating vascular collapse and

hemorrhage. In our experience, spinal drainage often has a beneficial effect on

the infrequent case showing an unusual degree of cerebral irritation.

In answer to Dr. Wilson’s question regarding serum protein levels, we found

the average concentration definitely lower than normal, with the greatest de-

crease in the albumin fraction.



THE FAILURE OF THE CONSERVATIVE TREATMENT
OF ECLAMPSIA-

Carl P. Huber, M.D., Indianapolis, Ind.

(From the Department of Obstetrics, Indiana University Medical School)

Eclampsia is justifiably considered preventable. Its development

usually indicates the failure of the patient to obtain adequate pre-

natal care or the failure of the physician to recognize the severity of

the developing toxemia.

All patients with eclampsia do not have the same serious prognosis.

The patient who develops her initial convulsion during the course of

labor has, in general, a better prognosis than the patient with ante-

partum convulsions. The postpartum eclamptic, unless neglected, has a

still better prognosis. There is, in fact, a great variation in the severity

of eclampsia developing before the onset of labor so that some patients

are easily controlled while others progress to a fatal termination in

spite of any therapy that may be undertaken.

During the five-year period from January 1, 1938 to December 31,

1943, there were 6,994 patients delivered in the William H. Coleman

Hospital, Indiana University Medical Center. There were 51 eclamptic

patients during this time. This represents a gross incidence of 7 in each

1,000 deliveries. Thirty-seven of the 51 eclamptic patients were ad-

mitted to the hospital as emergencies and had not been previously seen

by our staff. We accept responsibility for the development of eclampsia

in the remaining 14 patients, an incidence of 2 in each 1,000 deliveries.

It is perhaps interesting to note that eclampsia appeared in our serv-

ice during every month of the year but January. Thirty-six per cent of

the eclamptic patients, however, were seen during the months of May
and June. Only 9 of the 51 patients had had more than one previous

delivery and 35 were pregnant for the first time. Eighty-four per cent

were under 30 years of age.

In the total series there were 12 maternal deaths, a loss of 23.5 per

cent. There were also 18 fetal and neonatal deaths, an infant mortality

of 35 per cent. These results are so poor that further analysis of them

is imperative.

The 14 patients who developed eclampsia after receiving prenatal care

in our clinic or in the private practice of our staff formed a distinct

group. Eight of them developed their initial convulsion post partum
and none had more than 3 convulsions. Thirteen infants survived. The
one fetal death was a stillbom premature infant delivered at 30 weefe,

12 days foUoudng the only convulsion the patient experienced. One
maternal death occurred in this group.

•Read, by invitation, at the Sixty-Eighth Annual Meeting of the American Gyne-
cological Society, Hershey, Pa., June 19 to 21, 1944.
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This patfent was a 21-3^ear-old primigravida, 6 weeks from term, who
had been under hospital observation and treatment for 18 days ^vith

apparent improvement. She suddenly developed severe epigastric pain
and headache and while preparations were being made for cesarean
delivery, she had a single eclamptic convulsion. A living premature
infant was delivered. The patient failed to respond to therapy and
died eight hours after the operation.

In comparison the remaining 37 patients formed a definitely different

group. They were all emergency admissions and had developed
eclampsia before the onset of labor. Using the criteria suggested by
Dieckmann,’^ 13 of this group were classified as having severe eclampsia.

This included patients who showed one or more of the following con-

ditions :

1. Coma.

2. Temperature of 102° F. or more.

.3. Pulse rate over 120.

4. Respiratory rate over 35.

5. More than 10 convulsions.

6. Cardiovascular impairment (edema of the lungs, persistent cyanosis, low

or falling blood pressure, low pulse pressure, etc.).

7. Failure of treatment to:

(a) Stop the convulsions or prevent their recurrence.

(b) Produce a urinary output of at least 700 c.c. per twenty-four hovrs.

(c) Prevent the onset of or increase in degree of coma.

(d) Produce a dilution of the blood as indicated by a decrease of at least

10 per cent in hemoglobin, cell volume, or serum protein concentration.

Eleven of the 12 maternal deaths were in these 13 patients as were 9

of the 18 infant deaths. Only 2 of the pregnancies in this severe group

were less than 36 weeks in duration. In all but one instance, the fetal

lieart was present for some hours after admission. Prematurity was not

an important factor in this group of infant deaths and they can he

looked upon without additional exception, as due to the toxemia. There

were no maternal deaths in the remaining milder 24 eclamptic patients,

and of tlie 8 infant deaths, 6 were delivered before the thirty-sixth week

of pregnancy.

The general plan of therapy in this series has been one of conservative

medical management in an attempt to control the convulsions and cstab-

li.sh an increasing urinary output. For this purpose sodium amytal in

dosages from 3% to TVs grains has been given intramuscularly at inter-

vals of 3 to 6 hours dependent upon the response. This has been sup-

plemented by the administration of magnesium sulfate in 100 c.c. of a

25 per cent solution intramuscularly repeated as necessary folloiwng

convulsions. Rarely morphine .sulfate gr. % to has been given al-

though most of the patients liave received morphine before admi.ssion to

the hospital, and some have received either chloroform or ether inJiala-

tions during transportation to the hospital. Intravenous 20 per cent

glucose in distilled water has been given in amounts of .1,000 to 1,500
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c.c. repeated 2 to 3 times each 24 hours. Where this concentration

failed to increase the urinary output, or where there was cardiac em-

barrassment or evidence of pulmonary edema, 30 per cent or 50 per

cent glucose solutions in smaller amount has been used. Continuous

oxygen by nasal catheter^ has been given to most patients. Veratrum

veride^ has not been used. Following these procedures labor has been

induced by rupture of the membranes alone or combined with the

•insertion of a bag, dependent upon the condition of the cervix or with

the spontaneous onset of labor, it has been hastened by these pro-

cedures. Delivery has usually been performed under local infiltration

or without anesthesia.

In all but the group of severe eelampties, this general plan of man-

agement has proved effective. In the 13 patients Avith severe eclampsia,

it has failed. Four patients died undelivered, 4 died follo-vving the de-

livery of stillborn infants. One patient survived following the delivery

of a premature infant that died 18 hours after delivery. One mother

and her infant survived. The remaining 3 infants survived following

their delivery accomplished by cesarean section, which was in each in-

stance performed upon a moribund patient. Six of the 12 maternal

deaths were believed to be due to cerebral hemorrhage. This diagnosis

was based upon the development of varying degrees of hemiplegia, but

was proved by necropsy in only one instance. The remaining maternal

deaths were associated with respirator^’- or cardiac failure superimposed

on what are presumably irreversible metabolic changes of severe

eclampsia.

It is my conviction that modification of our general plan of therapy

would not have resulted in additional maternal or infant salvage. This

group of severe eclamptic patients represents a failure of conservative

treatment to produce any sort of satisfactory result. It is possible that

any other plan of management would have been equally unsatisfactory.

If we are to accept no other alternative as far as maternal salvage is con-

cerned, there is certainly a possibility that a lessened infant mortality

would result if more rapid delivery were accomplished. It seems justi-

fiable -with this in mind to undertake delivery by section in patients of

this severe group. It is suggested that this be done as soon as possible

following the initial establishment of conservative therapy. It is pos-

sible that termination maj’^ also result in the survival of some patients

who might othermse have been lost.

Various studies are recorded in the literature which indicate that the

maternal survival is greater where operative interference is not imder-

taken. This is unquestionably trae as regards any type of accouchement

force. It is less definitely’- demonstrated in relation to cesarean section.

Most reports of the use of cesarean section in the treatment of eclampsia

are based on data collected more than fifteen years ago, and therefore,

eliminate any improvement in teelmique that has occurred during that

time. i\Tost of them were sections done under general anesthesia.
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Dieclcmaim quotes data from 3 large obstetric clinics shoiving that the
maternal mortality increases from 7 per cent if delivery occurs within
two hours of the first convulsion to 28 per cent if more than 21 hours
elapse. He also states that, as a rule, where labor is slow, the eclampsia
is lilcely to become more severe resulting in a higher maternal mortality.

There seems no justification for the consideration of cesarean section

in those patients with eclampsia who respond well to medical manage-
ment and in whom labor progresses rapidly. There does seem to be justi-

fication for the consideration of it in those patients who fail to respond

to conservative management and in whom the eclampsia had progressed

to the severe stage.

The most satisfactory approach
,
to the problem presented by this

group of patients is the earlier recognition of the developing toxemia

and the institution of adequate treatment before convulsions develop.

It is significant in this connection, that in this series of patients with

severe eclampsia, there had been little or no prenatal management.

Many of them were seen by their local physician for the first time after

convulsions had occurred. In all of the remainder the prenatal care

had been inadequate. The majority of these patients came from an area

essentially rural, and were of a relatively low’ economic level. They

demonstrate the continuing need for additional public health and post-

graduate medical education.

It seems logical to make the folloiving conclusions from a study of this

series of patients.

1. Conservative medical management followed by vaginal delivery is

recommended for the treatment of mild eclampsia,

2. Adequate prenatal care, if it does not prevent the development of

eclampsia, decreases the severity of the process and greatly improves

the chance of survival of mother and infant.

3. Conservative treatment of severe eclampsia gives unsatisfactory

results.

4. In severe eclampsia, the infant survival rate would be materially

increased by the performance of cesarean section within a few hours

followng the institution of conservative medical management,

5. In severe eclampsia, the maternal survival rate is so negligible that

the performance of cesarean section is justified in the interests of the

infant and might be favorably influenced by the more rapid completion

of the delivery.

6. Additional public health and postgraduate medical education is es-

sential for the adequate prevention and control of eclampsia.
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A STUDY OF 250 OASES OF PLACENTA PREVIA*

Ward P. Seeley, M.D., Detroit, ]\Iich.

(From the Divisions of Ohstetrics and Gynecology, Wayne University College of

Medicine, Harper and Herman Kiefer Hospitals)

Although significant improvement in its treatment has been made
. in the past twenty-five j^ars, placenta previa still remains one of

the major obstetric problems, as little or no light has been shed upon

its preventability, or etiology. That obstetrics is not an exact science,

and cannot be practiced by formulas, can be no better illustrated than

in the treatment of cases of implantation of the placenta in the lower

uterine segment. In cases apparently identical in their inception, the

end results with like treatment may be far apart. It is by interchange

of experience among us that improvement is made, and even then what

is one man’s meat may be another man’s poison, in so far as the applica-

tion by the individual obstetrician of various procedures in treatment

is concerned. It is with this in mind that I am presenting for your con-

. sideration and criticism, our experience for a period of ten years in

the management of placenta previa.

Material

The material for this review is composed only of proved cases of

placenta previa, and consists of patients encountered with this complica-

tion in a period of ten years, 1933 to 1942. In order that an adequate

cross section of patients of widely varying economic and social status

may be obtained, it is taken from the obstetric divisions of two hospitals,

with different types of clientele. Harper Hospital is a private hospital

with a small percentage of nonpay patients, while at Herman Kiefer

Hospital, all cases are of the kind that require public assistance and

are used for teaching purposes.

Incidence

A total of 31,996 deliveries occurred during the ten-year period, and

among these placenta previa was encountered in 250, an incidence of

1 in 128. A high incidence is to be expected in hospital practice accord-

ing to the reports of all observers.

Table I. Age Groups

15 to 19 20 to 24 25 to 29 30 to 34 35 to 39 40 to

16 44 78 59 42 11

Parity

I II III IF F FI VII Fill IX X XI XII XIII XIV
49 59 41 22 32 13 G 11 7 3 0 4 2 1

•Read, by invitation, at the Sixty-Eighth Annual Meeting of the American Gyne-
cological Society, Hershey, Pa-, June 19 to 21, 1944.
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Tho high, percentage of cases (54 per cent) occurring in the age group
25 to 34 bears out the commonly made observation, that placenta previa
occurs most in the middle childbearing period.

Our material shows that placenta previa occurs about' live times as

often in multiparas as in primiparas. In private hospital practice, the

condition is more common in primiparas than in clinic practice. Thirtj'*

nine cases occurred in primiparas in the fomer gi'oup of 101, while

only 10 of 149 cases were primiparas in the clinic group.

Placenta previa seems to be more prevalent among whites. -Of 250

eases only 51 occurred in colored women, in spite of the fact that our

nonpay .patients are comprised of a high percentage of colored.

Table II. Location op Placenta

Marginal 133
Lateral

'

67
Central 50

Total 250

The difficulties associated with making an accurate classification of

placenta previa, according to location, need no elaboration to a group of

experienced obstetricians. Every effort has been exerted in the attempt to

have our grouping as nearly correct as possible. We find that 53,2

per cent were marginal, 26.8 per cent were lateral, and 20 per cent

were central.

While everj’- means advisable is used to malm a correct diagnosis of

the location of the placenta, we believe that the amount of blood lost,

or being lost when the patient is first seen, should be a better guide to

treatment than the amount of os covered by the placenta. In our ex-

perience, more blood is lost, at times, with the marginal than with the

central type.

Table m. Condition op I’atient

-- —
GOOD FAIR TO POOP, VEKY POOP.

Vaginal delivery 90 78 23

Cesarean section 42 16 1

Total 132 94 24

Of paramount importance in treatment and prognosis, Is the condi-

tion of the patient when first seen. Table III gives our estimate in the

250 cases studied. Those classified as “Good” had no serious blood

loss, as shomi by clinical observation, pulse rate, blood pressure, blood

count, hemoglobin readings, etc. Those called “Fair to Poor” have

had sufficient loss of blood so that their condition can readily be dis-

covered clinically, and confimed by laboratory' findings. We have

classified as “Veiy Poor” those patients entering in really serious

condition with massive blood loss, marked pallor, rapid thready pulse,

frequently with air hunger, with hemoglobin readings lielow 50 per cent,
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and with marked drops in blood pressure. I believe it is significant that

of the women treated by cesarean section, only one ease was in this

“Very Poor” group.

Symptoms and Diagnosis

Painless, causeless bleeding, particularly if occurring in the last tri-

mester of pregnancy, is the classical symptom, and has been invariably

present.

I do not believe it necessary or advisable to confirm a diagnosis of

placenta previa in all cases bj'- vaginal examination; and particularly in

those in which delivery by cesarean section is contemplated. A suf-

ficiently accurate working diagnosis can be made in many instances by

other means.

Two aids to diagnosis I have found to be of considerable help; y\z.,

the location of the placental souffle, and the use of the x-ray.

If heard best low in the abdomen above the sjTnphysis, in cases with

suspected placenta previa, I think the location of the placental souffle

to be of considerable significance. AVhile attempts are always made to

locate it, these are easily omitted from the writi en record which accounts

for the fact that I have record of them in only 71 cases. Of these, it

was heard low above the symphysis in 59, and not heard in 12.

X-ray diagnosis was attempted in 32 cases, proved to be placenta

previa, by the use of an opaque medium in the bladder, or by the soft

tissue technique. In 24, a positive confirmatory diagnosis of placenta

previa was made, in 3 the diagnosis was queslionable, and in 5 negative.

A correct diagnosis was made in 75 per cent of patients.

Table IV. Method of Delivery

Vaginal 191

(A) Expectancy 58
(B) Eupture of membranes 26

(C) Bag insertion 105

(D) Braxton Hicks’ version 2

Cesarean Seetion 59
(A) Classical 10
(B) Low ceiwical ' 44
(Cj With supravaginal hysterectomy (Porro) 5

It is evident from Table IV, that widely varying methods of delivery

have been used. This I think is to be expected in any series of eases

that represents a true sampling of a large metropolitan population.

Our patients come from all social and economic levels, and their condi-

tion when first seen precludes treatment of a single type. In this con-

nection it is interesting to note that in 101 placenta previa cases from

Harper Hospital, cesarean section was the treatment of choice in 41,

while in 149 cases from the Herman Kiefer service, only 18 cases of

section occurred.

Patients of private physicians, who have had adequate prenatal care,

and who are seen with the first bleeding are much more likely to be
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candidates for section, than nonpay patients "who frequently enter in
serious condition. All the more is this likely to he true if the patients
are paras i or ii, at or near term^ -with both mothers and babies in good
condition.

Four of six attending obstetricians at Herman Kiefer Hospital also

do their private obstetrics at Harper Hospital, enough I think to

appreciably influence the trend of treatment over a period of ten j'cars.

And yet, these men, who have a comparatively high cesarean rate in

private practice, do not throw their influence toward a higher rate at

Herman Kiefer Hospital, Again the answer is found in the types of

material encountered, regardless of the comparative simplicity of treat-

ment by the abdominal route. That good results for both mother and
child with cesarean section are obtained, will be shown in our mortality

tables, but only, I believe, when we do not overstep the bounds of sound

surgical judgment.

Preference for the low cervical operation is marked, 44 of 59 cesarean

sections being of this type. There have been no serious technical diffi-

culties and we agree with Greenhill and others, that at times, the low

incision is of distinct advantage in the control of bleeding from the

placental site.

In delivery by the vaginal route, ‘'expectancy'’ was chosen as most

appropriate for 58 mothers and 59 babies. By expectancy we mean

that no active treatment, aimed at delivery, was instituted, and labor

was allowed to continue, under close observation, until complete dilata-

tion of the cervix. From then on, labor was terminated according to

indication. Thus, spontaneous delivery occurred in 40, forceps in 10,

version and extraction in 5, and breech extraction in 4. Of 26 patients

in whom rupture of the membranes was the only active treatment in

the stage of dilatation, labor terminated spontaneously in 11, forceps

were used in 2, version and extraction in 8, and breech extraction

in 5.

The insertion of the dilatable bag for control of hemorrhage, and to

aid in dilatation was thought to be the best treatment for 105 women,

and 110 babies. After which delivery was spontaneous in 64, forceps

delivery was done in 9, version and extraction in 14, and breech extrac-

tion in 18.

I am fully aware of the criticisms that have been aimed at the use

of the bag and its many supposed disadvantages, such as predisposition

to malpositions, inefficiency in control of hemorrhage, infection, etc,, and

can only say that these have not occurred to an extent to discourage us

in its continued use. Malpositions after the use of the bag have occurred

so infrequently, as to be statistically unimportant. Control of hemor-

rhage has been excellent, and I have found no case of failure while the

bag'^was in situ. Wliile infection is a well-knoum complication of pla-

centa previa, in general, I have found no increase in morbidity after the



SEELEY: STUDY OE PLACENTA PREVIA 89

use of tlie bag as compared with other methods of treatment with de-

livery from below.

On the other hand, I am confident that in many cases entering as

emergencies, with massive blood loss and profuse bleeding, the insertion

of the bag has controlled hemorrhage to permit of blood transfusion

and other supportive measures which have been lifesaving. It is of

little use in these eases to allow the patient to lose blood faster than

it can be replaced. The use of the bag is a more exacting form of treat-

ment from the viewpoint of the obstetrician than is cesarean section,

as it requires constant attention to detail and indefinite periods of

waiting for its expulsion. Serious bleeding can occur above it, unob-

served externally, if it is not promptly removed once its purpose is

served. Of value in vertex positions, particularly, is the use of small

doses of pituitrin, once the bag is removed, to help wedge the head

firmly against the placenta, or careful version and slow extraction can

be done to advantage in many cases. If the placenta does not separate

immediately it is removed manually, followed frequently with the in-

sertion of a gauze pack.

I have no fault to find with the obstetrician who can limit his treat-

ment of placenta previa to simple rupture of the membranes and cesar-

ean section. As has been seen, we use both these methods. However,

in our material, there is a group of eases which is not suitable for either

of these; for them we use the dilatable bag.

Table V. MoKBioiTy and Mortality

By tlie commonly used criteria 78 cases were morbid post partum, 31.2% ;
maternal

mortality, 7—2.8%; vaginal delivery, 6—3.1%; cesarean section, 1—1.7%.

TARA DURA- CONDI-
TION TION

DILATA-
TION

PLACENTA TREATMENT CAUSE OF DEATH

(1) iv 04 mos. Very poor Com-
plete

Centralis Eupt. Memb.
V & E

Transfusion reac-

tion

(2) iv 7 mos. Very poor Com-
plete

Centralis Eupt. Memb.
Spont.

Hemorrhage

(3) iv 9 mos. Pair 4 cm. Lateralis Bag, V & E Not known,
autopsy. Anes-
thetic (?)

(4) iu 9 mos. Poor 2 cm. Centralis Low cervical

section
Acute dilatation

of heart, circula-

tory collapse

(5) vi 9 mos. Poor 5 cm. Lateralis Bag, Breecb
ext.

Hemorrhage

(G) ii 64 mos. Pair 4 cm. Lateralis Bag, Y & E Hemorrhage
(7) iii 8 mos. Very poor 6 cm. Centralis Bag, Breecb

ext.

Septic pneumonia
12th day

A total of 7 cases died, 6 after vaginal delivery, and 1 after low

cervical cesarean. Reference to Table V will show, in more detail, the

facts pertinent to these cases. One case dying after transfusion, and

one probable anesthetic death possibly could have been avoided. In

the ease of the posttransfusion death, the Rh factor was not determined

which, in the light of later knowledge, might have accounted for it.
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Of the total of 250 cases delivered, 263 babies were born. There were
13 twin pregnancies, and 4 malformations incompatible with life, a
high incidence, confirming the experience of most writers—91 babies

did not survive, a gross mortality rate of 34.6 per cent.

There were 56 neonatal deaths, of which 31 were nonviable prematures,

and 3 had malformations incompatible with life.

Thirty-five babies were stillborn, of which 18 were nonviable prema-

tures, and 1 had malformation incompatible with life.

Table VI. Petal Mortality

Total deliveries: 263
Total deaths: 91
Gross rate: 34.0%
Neonatal deaths: 56
Nonviable prematures 31
Malformations 3
Total nonviable 34

Stillborn: 35
Nonviable prematures 18
Malformations 1
Total nonviable 19

Net fetal death rate 14.4%

It is a questionable procedure to arrive at a net fetal mortality rate

for placenta previa, because prematuritj’’ and fetal malformations are

an inherent part of the risk in this complication of pregnancy. How-
ever, if the usual practice is followed and the above deductions are

made from the gross death rate, it is found that 34 babies bom alive

and 19 stillborn Avere nonviable, a total of 53. Thus, the net fetal death

rate is 38 or 14.4 per cent.

Discussion

No discussion of placenta previa in modern times is complete without

reference to blood transfusion, and the use of blood plasma. Their use

•with us is so common as to be routine in all but the mildest cases of

bleeding. Patients have received at times, before, during, and after de-

livery, as much as 3,000 to 3,500 c.c. of blood. While plasma is very

valuable, it does not fill the place of whole blood in eases with massive

hemorrhage. There is considerable time consumed in tjqiing, cross-

matching and Rh factor determination while the patient continues to

bleed. The use of plasma during this period is a valuable adjunct. At

times, wmshed red cells have been used. All cases of suspected placenta

previa should have the benefit of hospitalization, and blood for trans-

fusion .should be available for them. Bill of Cleveland was among the

first to call our attention to the reduction in mortality possible when

these conditions are fulfilled.

Apparently, the best re.sults in the treatment of placenta previa arc

obtained by the obstetrician in the care of his private patients (mor-
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tality 1.9 per cent). The intelligence of the individual patient is an

important factor. J\Iany tragic cases are the result of failure of the

woman to report mild bleeding in the last trimester to her clinic or to

her physician.

We have had no experience with Willetts’ scalp traction but from the

reports of experienced observers, believe that it has merit in properly

selected cases, and intend to try it when the opportunity presents it-

self. One academic objection to its use in the case of prematurity

might be the difficulty of application of the forceps to the snugly fitting

scalp of a premature infant.

In studying placenta previa in a metropolitan area, I believe it im-

portant that sampling, as widely as possible, in all social and economic

strata, be done. For this reason, material from two hospitals with

. widely varj’-ing types of clientele has been studied. This analysis

shows marked difference in treatment, especially in the use of cesarean

section. That this occurs vith staffs that, to a large extent, are inter-

locking, and where the attending obstetrician is free to exercise his own
best judgment, leads to the conclusion that treatment must vary greatly

with the conditions encountered, considered in the broadest sense. I

believe that each case should be individualized. The obstetrician should

have an open mind, free from prejudice in favor of one or another form

of treatment. Treatment should conform to the immediate need of the

patient, and should not be based on preconceived ideas of the operator.

Summary

For a ten-year period, 1933 to 1942, there were 31,996 deliveries at

Harper and Herman Kiefer Hospitals, among which there occurred 250

cases of placenta previa, 1 in 128.

Placenta previa is found in primiparas and multiparas in the ratio

of 1 to 5.

It is more common in whites than colored.

It occurs most commonly in the middle childbearing age.

A high percentage of twin pregnancies and fetal malformations is

to be expected.

A large group was satisfactorily managed by expectant treatment

during the stage of dilatation, or by simple rupture of the membranes.

The insertion of the dilatable bag gives good results in cases adapted

to its use.

In properly selected cases cesarean section can be used to the ad-

vantage of both mother and child.

Seventy-five per cent of eases were correctly diagnosed by x-ray in

the group in which it was used.

Blood transfusion should be available to all patients with placenta

previa. An acceptable moriality rate cannot be expected without it.
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Maternal mortality in 250 cases of placenta pre%aa taken from a large
metropolitan area was 2.8 per cent.

Gross fetal mortality was 34.6 per cent, net 14.4 per cent.

1551 Woodward Avenue

Discussion

DE. T. K. BEOWN, St. Louis, Mo.—Cases of pregnancy with painless, causeless
uterine hemorrhage in the last trimester should be hospitalized as soon as possible
with the tentative diagnosis of “Placenta Previa.” The diagnosis should be
confirmed promptly by history, physical findings and perhaps roentgenological
methods. Treatment should be instituted at once with the following purposes:

(1) arresting hemorrhage; (2) emptying the uterus as promptly as is safe; (3)
insuring control of hemorrhage after delivery; (4) counteracting anemia; (5) pre-
venting infection.

Hemorrhage may be arrested by the administration of vitamin K, rupture of

the membranes, insertion of a bag or cesarean section. The uterus may be emptied
as promptly as is safe by rupture of the membranes, insertion of a bag or cesarean

section. Hemorrhage after deliverj' may be controlled by drugs, packing, and per-

haps suture of the placental site. Anemia should be counteracted by the trans-

fusion of Eh negative blood before, during, and following delivery- Plasma trans-

fusions may be used to combat “shock” but do not supply the necessary cellular

elements to correct the anemia. Infection may be prevented by the use of proper

technique, administration of vaginal antiseptic instillation, limitation of interfer-

ence to a minimum, and removal of any pack in eight to ten hours.

Watson and Gusberg have recently reported definite improvement in maternal

and fetal mortality and maternal morbidity by the use of cesarean section in the

treatment of placenta previa in comparison with their results following use of

the bag.

In the analysis of Dr. Seeley's cases, central placenta previa was encountered in

1 out of every 5 cases. In such cases, delivery by cesarean section is tlie method

of choice-

As to the condition of the patients when first seen, 20 per cent were classified

as “very poor” but only one case in the group was delivered by section. Would

it not have been possible to have improved the condition of these patients by

proper treatment and then to have delivered some of them by cesarean section?

Over 50 per cent of this scries of cases was treated by the insertion of a bag.

I still fear the danger of infection associated with the use of a bag- The fetal mor-

bidity for the 250 cases reported was 31.2 per cent. Was there any difference in

morbidity in the group that was “bagged” as compared with the remainder of thi.s

series?

Marginal placenta previa was reported in 133 patients. Nevertheless, only 20

cases were treated by rupture of the membranes. It would seem that this method

of treatment could have been employed frequently.

Among 101 private patients, of whom 39 were primigravida, 41 cesarean sections

were performed. These patients were in good coiulition and the results could

be expected to be satisfactory. In contrast, .among the 149 clinic patients, of

whom 10 were primigravida, only 18 cesarean sections were performed. Perhaps

in this latter group the indication for cesarean section could be broadened and

used as the method of debverj' after proper prophylactic treatment.

Low cervical section was performed in 44 in.=tances among the 59 cases delivered

bv section. One must consider the increased hazard of encountering the placenf.al

site at operation in this particular group of cases. The loss of blood may be
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increased definitely and perhaps to a dangerous degree. By the use of classical

section tliis difficulty may he obviated. However, the placental site might be

sutured, if necessary, more readily after low cervical section. Postpartum bleed-

ing can usually be controlled by the use of a pack.

Dr. Seeley and his co-workers are to be complimented on their satisfactory

maternal mortality rate of 2.8 per cent and should continue to individualize the

treatment of their cases of placenta previa in the future.

DR. EDWARD A. SCHTBIANN, Philadelphia, Pa.—The whole subject of pla-

centa previa continues, even after the hearing of this excellent paper, in my mind

as the most confused chapter in obstetrics. Neither the cystogram with an opaque

medium nor the soft tissue x-ray has proved satisfactory as a diagnostic method

in our hands except as corroborative evidence in well-established cases. The

diagnosis by vaginal examination has even offered difficulties to me. If one passes

a finger tlirough the cervical canal one can tell, but who dares? As to the difference

between a lateral and marginal position, this is often merely an academic decision.

Wlien we come to the subject of treatment the chapter becomes still more con-

fused. I would be very happy to have outlined to me the treatment of placenta

previa in a woman six and a half months pregnant who desires a child. I know
of no satisfactory treatment except expectancy, which sometimes is feasible and

sometimes not. Given the ease of a primipara shortly before the viability of a

child, when the child is desired by both parents, I think it is the duty and necessity

of the obstetrician to lay the dangers of expectant treatment clearly before the

parents and have them make the decision as to whether the woman should be per-

mitted to go on with her pregnancy facing the danger of a severe hemorrhage.

The full responsibility should be placed on the parents.

As to the treatment of placenta previa after the viability of the child, I would

accept tlie form of treatment that best suits the capability of the obstetrician. In

my own cases, I am more influenced by the condition of the cervix than any

other factor. Given a soft or partially dilated cervix I believe any of the methods

of treatment will be successful and \vill give the excellent results produced by

Dr. Seeley. Where the cervix is dense and does not render itself easily dilatable,

I think cesarean section is the only method. In a member of my own family,

•cesarean section would be practiced almost invariably with a viable child and a

placenta previa.

DR. JOSEPH L. BAER, Chicago, HI.—^I have been waiting for some one to

emphasize the fact that obstetric hemorrhage has displaced puerperal infection

as the number one cause of maternal deaths in the United States. Not having

heard it, I again bring it to attention. Eor many years all of the specialty societies,

including this one, have been emphasizing the educational needs for the preven-

tion and treatment of puerperal infection, which now has taken second place. It

now behooves us to embark on a more vigorous program of education for the

men in general practice who are the ones to see the patients with premature sep-

aration of the placenta and placenta previa. We must emphasize first the extreme

importance of bleeding in the third trimester of pregnancy so that those patients

will be immediately hospitalized and be given the benefit of early expert consulta-

tion. If that can be accomplished, we will definitely lower our maternal mortality

from obstetric hemorrhage.

Vaginal examination is not merely permissible but highly desirable. Of course,

in the delivery room precautions must be taken against the possibility that the

examination will precipitate further bleeding. The sensation given by a thickened

area in the lower uterine segment between the finger and the presenting part,

which in these patients can usually be impressed into the pelvis, since the infants

are so frequently premature, is definite evidence of the low implantation. Subse-
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quent treatment then is a matter of individual choice. In many instances simple
rupture of the membranes -with adequate drainage of the liquor amnii should
take precedence over the abdominal approach.

DB. P, H. PALLS, Cliicago, 111.—I should like to ask how one would differen-

tiate between placenta previa and carcinoma of the cervix without a vaginal

examination? X-ray in placenta previa in our hands has been very unsatisfactory.

Inserting a bag to facilitate the delivery in placenta previa increases the danger

to the fetus from compression of the placenta by the bag. This is particularly so

if the cord happens to be inserted at the lower side of the placenta, for in that

event when the bag is blown up, you stop the circulation of the cord.

Wlien doing a low cervical cesarean section for placenta previa, you may cut

through the placenta and thus divide the large vessels of the fetal surface. This

is analogous to cutting the baby’s throat, and from under such circumstances you

have to hurry to get the baby out . and the cord clamped in order to prevent bleed-

ing. This is an important cause of fetal death. In a good many of these cases

there may be justification for doing a classical operation thus avoiding injurj'

to the placenta by the knife.

My last point concerns the cause of the bleeding in placenta prevda. We think

it is associated with the contraction of the uterus and the fonnation of the lower

uterine segment. We believe that if there were a way of stopping the contractions,

we might reduce the chances of full separation of the placenta. In the last five

or six years, therefore, we have been giving progestin until viability of the baby

was attained and then doing a cesarean section.

DR. DEED L. ADAIR, Chesterton, Ind.—The advocacy of expectancy or delay in

treating placenta previa is extremely hazardous, and if generally adopted would

lead to an increased mortality. It should not be carried out under any circum-

stances except in a special hospital and with expert care.

Wo have felt at the Cliicago Lying-in Hospital that rectal examinations are

never justified in placenta previa and that when a vaginal examination is made,

it should be done as promptly as possible with everything in readiness to take

care of the case by the most expert treatment. In many cases, however, the vciy'

simple procedure of rupture of the membranes is of great value in the management

of these cases.

DE. GEORGE W. KOSMAK, New York, N. Y.—In closing I would like Dr.

Seeley to state whether the insertion of the bag was extra- or intraovular.

DR. SEELEY (closing) .—In advocating the use of the dilatable bag, I might

remind you that the majority of our cases in which it was used were brought to

us by ambulance and showed more than 4 cm. of cervical dilatation. A large

proportion of them are multiparas and I do not know any way of controlling the

hemorrhage except by the use of the bag. If you could see our material I think

you would doubt that they were cases for cesarean .section.

Replying to the question as to infection after the use of the bag, I would say

tliat we have not been able to show any more morbidity with the use of the bag as

compared with other methods for delivery from below'. All of our men except

one have favored the u.se of the intraovular bag. The cxtraovular bag has been

used in a certain percentage of these cases, the argument being, of course, that the

extraovular bag would be likely to give a lower percentage of fetal deaths.
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The problem of sterility is au age old one, as is evidenced by the

frequent references to barrenness in the biblical literature and

there are probably few afflictions that cause as much anxiety and un-

happiness as does this condition. It has been estimated by Reynolds,

Maeomber, and Lotka that 13 to 17 per cent of the marriages in this

country are barren. This seems like a high incidence in these days

of scientific achievement and in this world of plenty. Nevertheless,

it is true and should serve as a real incentive to the medical profession

to put forth every efflort to correct and overcome, in so far as is hu-

manly possible, the varied causes of sterility.

Prior to 1920, sterility studies in the female were often cursory and

not too scientific. The usual procedure then, was a pelvic examination

to determine and correct, if present, any uterine displacement. Often

a dilatation and curettage was carried out, but not for any sound

scientific reason. Little emphasis was placed on the male as a possible

causative factor. But all these things have changed and in the last

quarter of a century, more has been accomplished to overcome sterility

than in all the centuries preceding it.

The world of today is especially in need of an increased number of

births, to replace those that have and will be called upon to make the

supreme sacrifice to bring us total victory. So we feel that every one

of these discouraged couples, that come to us with their problem of

infertility, should be given the greatest consideration and the benefit

of our best and most complete scientific investigation.

The purpose of this presentation is to analyze a group of seventy-

six women, who were admitted to our clinic at the Geisinger Memorial

Hospital in the two-year period ending July 1, 1943, with the chief

complaint of inability to conceive.

All but five of the husbands of these women, were examined by our

urologist or by a competent physician elsewhere prior to the admission

of their wives for studies. Of the remaining seventy-one husbands,

sixty-eight, or all but three, Avere reported as haAdng an ample number
of motile spermatozoa with good morphologic characteristics, which

according to Rubin and others, pretty nearlj'- exonerates the male from

being responsible for the infertility. The probable causes for the

sterility in the three husbands pronounced infertile were reported as

chronic prostatitis, absence of spermatozoa, and diminished motility

of spermatozoa with a high incidence of abnormal forms, respectively.

Read, by invitation, at the Sixty-Eighth Annual Meeting of the American Gyne-
cological Society, Hershey, Pa., June 19 to 21. 1944.

95



Jb AMERICAN JOURNAIi OE OBSTETRICS AND GYNECOLOGY

These findings do not seem to bear out the works of Mazer, Israel, and
Charny who found in their series that 40.6 per eent of the male part-
ners had various types of semen abnormalities and, therefore, were
potentially a factor in their barren marriages.

Suffice it to say that the sixty-eight husbands who were reported to

have normal semen received no therapy. The three husbands, who
were found infertile received active treatment for a long period of

time on the urological service and it is interesting to note, that to date,

no pregnancies have resulted in these three couples.

From this point on, our chief concern on the gynecological service

was the study, evaluation of our tests, and the treatment of these

seventy-six women admitted to our hospital complaining of infertility.

Their ages varied from 21 to 38 years, the average age being 28.3

years. The period of marriage varied from 1 to 19 years, or an aver-

age of 5.8 years. The period of infertility varied from 1 to 19 years

and the average for the group was 4.9 years. Two patients showed
evidence of anemia and only one had a positive serologic test. • Of the

entire group, only 21 patients gave a history of irregular menses or

menstrual disturbance. Twenty-one patients had one previous preg-

nancy which resulted either in a full-term baby or abortion followed

by at least two years of sterility.

A careful pelvic examination by palpation and inspection was car-

ried out in each instance and the following conditions were revealed.

Table I. Pelvic Findings

1. Normal pelvis 45
2. Genital hypoplasia 8
3. Eetrover.sion 4
4. Uterine fibromyomata 3
5. Adnexal pathology 13
G, Cendcal stenosis 3

fotai 70

Three of the patients had previous pelvic surgery which may or may

not have played some part in their sterility. From these examinations,

it would seem that 45 patients or nearly two-thirds of the series had

normal pelvic organs, as far as could be determined, by manual palpa-

tion and inspection. Those patients with genital hypoplasia were

treated with estrogenic substance and thyroid extract. The four pa-

tients with retroversion had manual correction and pessaries were

inserted. The three patients ivith a diagnosis of fibromyomata were

advised at least for a time against surgery because of the small size

of the tumors.

The diagnofsis of adnexal pathology occurred thirteen times and in-

cluded cystic ovaries, thickened and fluctuant Fallopian tubes, but no

evidence of any acute pelvic inflammatory disease. None of these

existing adnexal conditions had caused the patient enough pain or

distress to have suggested their presence, nor were they of .such a
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nature that surgical measures would likely have lessened their .sterility.

Cervical stenosis occurred in three jDatients and all were dilated with

graduated dilators.

An attempt was also made to classify the entire group according to

endocrine status and the following table represents this correlation.

Table II. Ekdocrine Status

1. Normal 24
1

31.5%
2. HA'potliyroidism 3G 47.4%
3. Pituitary dvsfiniction 5 6.6%
4. Ovarian dysfunction 11 14.5%

Total T6 100.0%

Of the group, 24 had no s3’mptoms nor physical evidence of any

endocrinopath3^

Hj'pothju’oidism comprised the largest single group, in fact almost

half of the entire series. It is interesting to note, that in most in-

stances, we were able to pick out the hypothju’oid eases simplj- bj’’

careful interrogation before the basal metabolic determinations were

computed. These patients have a definite sjmdrome and practicallj’^

all of them had the characteristic signs and symptoms of fatigue, lack

of energj^, sensitivitj'- to cold, inabilitj" to get up in the morning feeling-

rested, dry, lusterless, and straw-like hair, deficient vaginal secretions,

and absent or diminished libido. The basal metabolic determinations

for these patients were charaeteristicallj^ low, var^dng from -7 per

cent to -33 per cent, the greater number varjdng betAveen -15 per cent

and -20 per cent. TAventj'-nine of the 36 hyijothyroid patients had
basal metabolic rates beloAv -10 per cent and the other 7 patients had
rates Amrying betAveen -10 per cent and 0. It maj’- be said here, that

in our opinion, a -10 per cent basal metabolic rate, AAdiich is considered

a loAv normal by most schools, is in reality quite subnormal and clin-

ically capable of producing the characteristic hypothyroid sjuidrome,

Avith the resultant sterility. Therefore, for all practical purposes, the

minimum normal basal metabolic rate .should more nearlj^ approach
zero. The treatment prescribed for the hj^potliju-oid group Avas des-

iccated thyroid extract grs. ss b.i.d. to grs. I t.i.d. Ami’ying Avith the

size of the patient, severity of sjunptoms, and the degree of subnormal
basal metabolism.

The five cases diagnosed pituitaiy dj^sfunction, presented the typical

pehde and shoulder girdle adiposity and in each instance their Aveight

considerably exceeded that of all others in the series. One patient

received x-ray radiation of the pituitary at another hospital. Tavo
patients received a series of gonadogen injections, and one patient

refused treatuient while the fifth one had regular menses and no hor-

mone therapy seemed indicated.

The ovarian dj^sfunction group totaled eleven patients, eight of

Avhom had definite hjqooplastic genitalia and, in most instances, had
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menstrual irregularities. These patients received estrogenic therapy
in the form of stilbestrol 2.0 mg. three times a week and small doses

of thyroid extract in the amount of grs. ss t.i.d.

The hysterosalpingogram was done on twenty-one patients to de-

termine patency of the Fallopian tubes Avith the follovung results.

Table III. Hysterosalpingograms

DIAGNOSIS NUMBER SUBSEQUENT
PREGNANCIES

1. Patent tubes 10 6
2. Occlusion of one tube 3 2
3. Occlusion of both tubes 7 1
4. Partial stenosis 1 1

The incidence of pregnancy which ensued in this group, when the

uterosalpingogram was done, seemed quite high and possibly cannot

haA''e too much importance attached to it because of the small number

in the series.

Tubal insufflation, or the so-called Rubin test, was performed on

forty-five patients and the folloAving kymographic interpretations were

recorded.
Table IV. Tubal Insufflation.s

DIAGNOSIS NUMBER SUBSEQUENT
PREGNANCIES

1. Patent tubes 19 7

2. Partial stenosis 8 1

3. Bilateral occlusion 17 1

Many of these patients had repeat tubal insufflations but these are

not-' recorded, since for practical purposes, the management of each

case was carried out Avith re.spect to the initial findings. IIoAvever,

from the comparison of the uterosalpingograms and the tubal insuffla-

tions, disregarding the relatively small series, the former Avas folloAved

by a much higher incidence of pregnancy Avhich Avas not at all evident

to us until this analysis was carried out.

Endometrial Biopsy

In recent years, aa-c have learned that endometrial biopsies can be

most helpful, and thus, should be an integral part of every investipi-

tion for sterility in the female. It is our practice to arrange admission

of the patient for her sterility studies tAVO or three day.s before the

expected menstrual flOAv, in so far as is possible. In this Avay Ave fed,

that if the patients have ovulated, it can be verified by the microscopic

picture of the luteal phase in the biopsies, and thus rule out anovula-

tory menstruation as a possible cause of the sterility. It must bo

remembered, hoAvever, that many of the patients Avho present them-

sehms for studv have very irregular menses or possibly amenorrlioa,

for a long period of time. If is, with this type of case, that the erido-
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metl'ial biopsy is of doubtful value since it permits no correlation of

the menstrual cycle, and, therefore, our efforts must first be directed

toward the establishment of a regular cycle with rythmic bleeding.

This we have accomplished in a few instances by the administration

of gonadogen, synopodin, and prostigmin sulfate but not with sufficient

success to herald it widely.

In concluding our studies and arriving at the final analysis, it was

necessary to contact 27 of the 76 patients by letter and a questionnaire

to determine our results, because of their failure to return for their

follow-up examination. A few of these had become discouraged and

consequently had discontinued their medication, but for the most pai't

the reports were encouraging. The other 49 patients were most co-

operative in aiding us in this study, even though it required travel-

ing rather long distances every two or three months for follow-up

examinations.

Table Y, with the eases arranged according to endocrine status,

shows our end results in the number of pregnancies obtained, includ-

ing both full-term babies and spontaneous abortions.

Table V. Incibexce of Pregnancies

ENDOCRINE STATUS
|

NUMBER
TOTAL NO.
OF preg-
nancies

FULL-TERM
PREG-

NANCIES

SPONTA-
NEOUS

ABORTIONS

Normal 24 4 4 0
Hypothyroid 36 19 17 2
Pituitary dysfunction 5 0 0 0
Ovarian dysfunction 11 6 5 1

Totals 76 29 26 3

From these findings it is quite clear that the hypothyz’oid and ovarian

dysfunction groups, which together total 47 patients, lend themselves

well to simple therapy, as is shown by the total of 25 pregnancies that

resulted, an incidence of slightly better than 50 per cent. In contrast,

the pituitary dysfunction group, which was small, had no resulting

pregnancies and the patients showed no benefit or improvement from

our medication. In the normal group of 24 patients our results were

a little better, but far from satisfactory. The women in this group

probably cause us more concern than all the rest put together, for the

reason that they appear perfectly normal and show none of the char-

acteristic signs and symptoms so common in endoci'inopathies and, if

after eliminating such causative factors as occluded tubes, fibro-

myomata, etc., we have only to accept an inherent low fertility factor

as the probable cause of their sterility.

We have been especially impressed with the treatment of our hypo-
thyroid and hypoovarian groups with thyroid extract. While we
know it is a form of therapy, that has been used for years and was
stressed by Litzenberg in 1937, in carrying out studies on a similar

series and with comparable results, yet Ave feel that there are many
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more hypotliyroid patients than most medical men are willing to admit
and that the greatest number of patients to benefit and overcome then
sterility is dependent upon the physician’s looking more carefully into
the patient s metabolic condition and resorting less often to the diag-

nosis of psj^choneurosis. It has been our experience even though many
of these hypometabolic patients may never conceive, they do improve
both physically and psycliically on thyroid therapy and, thereby, usu-

ally become better partners in marriage.

Summary

1. An analysis of seventy-six eases of sterility in the female.
2. The studies that afforded us the greatest information as to the

cause of the sterility were basal metabolic determinations, hystero-

salpingograms, and tubal insufflations.

3. The greatest number of pregnancies occurred in the hypothyroid

and ovarian dysfunction groups that received thju’oid extract, estro-

genic therapy and/or follicle .stimulating hormone.

4. Of seventy-six eases studied and treated, a total of twenty-nine

pregnancies resulted, three of which terminated in spontaneous abor-

tion, and the remaining 26 were delivered as normal healthy babies.
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Discussion

DB. I. C. BUBIN, New York, N. Y.—A miinbcr of interesting pliascs of sterility

and infertility, which have become increasingly appreciated by gynecologists and

the general profession in the past 25 years, have been presented in this paper.

Some of the observations and conclusions, however, arc at variance with the ex-

perience of other workers in this field and are therefore noteworthy. For ex-

ample, a very small percentage of male infertility was encountered. Only 3 out

of the 71 husbands were regarded as infertile according to the urologist’s esti-

mate of the seminal contents. The criteria of what constitutes normal .‘•ctncri

vary considor.ably. Some arc content to call many specimens normal, ivliile others

might regard the same specimens inadequate,

Deepito Hiihncr’s ijni)orfnnt contribution made over thirty years ago, and much

work that has since been done by Mocnch and others on the morphological types

of spermatozoa, there is as yet no unanimity of opinion as to the percentage of

•amorrnal sperm compatible with fertility. The Huhner te.st has proved itself to
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be a simple clinical method •n’hich enables ns to ascertain the reaction between

spermatozoa and the female genital secretions at their first encounter and inci-

dentally determines the mechanical potency of the husband as well as his ability

to produce spermatozoa.

The examination of the condom or unmixed specimen of semen is not entirely

conclusive. It should be preceded or at least followed by the niihner test which

affords a truer estimate of the fitness of the spermatozoa. Their essential viability

and virilitj* are roughlj^ estimated by their survival in the vaginal and cervical

secretions, the only other natural environment they are destined to live in after

being discharged from their source.

Even the finding of an adequate number of viable sperm in the vagina and

cervix does not wholly exonerate the husband from the cause of the sterility, as

Hiihner and many of us at first believed. In the final analysis, the only real test

of the fitness of the male gametes is their power to impregnate an ovum which

eventually develops into a healthy living baby. Our results in combating child-

lessness may be expected to improve the more we arc prepared to investigate the

causes of the infertile mating rather than the infertile individual, devoting as

much attention to the male as to the female partner.

It is onlj' possible for me within the limited time allowed for discussion of

this many faceted problem to take up one or two other essential points brought

out in the paper. The endometrial biopsy gives information concerning a single

menstrual cycle, but this does not necessarily hold for other cycles. I hesitate

to take an endometrial specimen just before the onset of the menses for fear of

interfering with a possible early pregnancy in a group of women to whom a

single conception is precious.

The cases with hysterosalpingography and tubal insufflation in the series are,

as Dr. Nicodemus has stated, too small in number to permit of broad deductions.

It is quite possible that the percentage of pregnancies with respect to each

method might be appreciably changed in a larger group. In my own series this

has been found to be so.

The clinical diagnosis of hypothyroidism in connection with the basal meta-

bolic rate has brought the most successful results in the series just reported. The
rather large proportion of patients Avith hjqjothyroidisra, as reported today, sug-

gests differences in the subgroups met by others, which may account for the dif-

ference in therapeutic results. Chance and coincidence, cA'en geographic location,

play a not insignificant part in any analysis of therapeutic results, especially in

sterility.

The fact that only 4 became pregnant of the 24 patients who were classified

by the authors as normal from the endocrinologic point is difficult to explain,

because 85 per cent of marriages in the general i^opulation prove fertile. Detailed

analysis of all ascertainable factors might account for this fortuitous group.

But it illustrates what a complex problem human sterility and infertility is de-

spite the progress which has been made in our time. There still remains a rela-

tively large group of sterile matings, with and without recognizable deficiencies,

which defy all our efforts to relieve.

dr. KARL M. WILSON, Rochester, N. Y.—^I would like to enlarge a little on
the problem of determining the time of ovulation, particularly in those women
who present a somewhat irregular cycle. In my clinic at the Strong Memorial,
we have been devoting considerable attention to this angle of the problem in the

last few years. When one has to deal with an irregular cycle, unless endometrial

biopsy be taken at a particularly fortunate time, whether ovulation occurs, or

when it occurs cannot be satisfactorily determined. There are a number of pos-

sible observations howoA^er, of which none is absolutely conclusive alone, but

which taken together may prove of value in determining this point. These

include the slight spotting which may occasionally be observed at the time of
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ovulation if careful watch is kept; a rise in estrogenic hormone in the blood,
which, of course, would require numerous and repeated observations; an increase
in the pregnandiol excretion which may be taken as an indication of an active
corpus luteum; also the vaginal smears, which, as emphasized by Traut, show an
increase in leucocytes and cornified cells, less mucus and possibly erythrocytes at
the approximate time of ovulation. Scguy and his collaborators have found an
increase in the glairy cervical secretion in the midinterval of normal women fol-

lowed by desquamation. Lamar has further shown that cervical mucus is under
these conditions permeable to spermatozoa but not at other times. If tempera-
ture readings are carefull3

’’ and accuratelj' made throughout the cycle there is a
sharp rise of about 0.3 of a degree F. just before or after ovulation. A rise of

0.3 in the pH of the vaginal secretion has also been noted at the approximate
time of ovulation.

All these findings are of course onlj’’ approximations but taken together thej"

may be helpful in those who present irregular cj^cles and in whom it is therefore

difficult to determine whether ovulation does occur at all, or if it does occur at

just what time. Having obtained this information, an endometrial biopsj' at the

selected time will give us the final information.

DR. BENJAMIN P. WATSON, New York, N. Y.—^Emphasis should be pul up-

on the low basal metabolic rate in many of these sterility cases. We ought in

particular to be careful about the dosage of thyroid. One so often finds a patient

who comes in with a definite liistor^’- of a low basal metabolic rate and discovers

that she has been getting a half grain of thyroid a day. If there is a low basal

metabolic rate, adequate doses of tlij-roid should be given and adjusted in ac-

cordance with further basal metabolic rate determinations, kfost of these pa-

tients can take as much as three or four, or even five, grains of thjToid a day

before any result is seen. Furthermore, we should paj’’ as much attention to the

basal rate of the husband as of the wife. It is my practice to give the husband

the same therapy as the wife if his basal metabolic rate is low.

DE. J. C. LITZENBEEG, Minneapolis, Minn.—I am certainly gratified to find

that my results reported in 1937 still pertain, and that a low basal metabolic rate is

an indication of hypothjToidism and also lij-po-ovarianism, and is a frequent cause

of sterility.

DE, ROBERT D. MUSSEY, Rochester, Minn.—The dosage of the difTercnt

preparations of desiccated thyroid varies. For example, the Burroughs Wellcome

product, an excellent preparation, has about onc-fifth the strength per grain of

the standard products, such as that of Parke, Davis’ or Armour's. Often when a

paper is discussed it is simply stated that 3 to 5 grains a daj- are given, while in

another a dose of 11^ grains per day is mentioned. We must take into considera-

tion the thy-roid product which is being used.

DE. ,TEAN PATH- PRATT, Detroit, Mich.—Proof that the tubes are closed is

sometimes difficult. I am sure we have all had experience with patients becom-

ing pregnant after salpingography showed that the tubes were closed as in one

instance noted by Dr. Nicodemus. On the other hand, I have come to feel that

the results of the test for the patency of tlic tubes from above are more or less

final. Nevertheless, a patient of mine married nine J'ears had the patency of the

tubes tested and at the same time an attempt was made to run salt solution

through them. Some five years after that attempt, the patient did become pregnant.

DE NICODEMUS (closing).—Dr. Rubin’s point is well taken about the high

incidence of normal sperm in the males. We questioned it very much our.«eIvc.-

and discussed it at Icngtii with our very competent urologist. The uroIogi.“t

states that he does the sperm count very accurately and he was not willing I'*

diangc his mind about the fertility of thc.se hu.sbands.



THE MANAGEMENT OP ABRUPTIO PLACENTAE-
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(From the Department of Obstetrics and Gynecology, Indiana University

School of Medicine)

At the present time there is much controversy among obstetricians

t as to the ideal treatment of abruptio placentae. Holmes^ and

Bartholomew^ have always been opposed to routine cesarean section.

The modified Rotunda treatment was introdueed to American obste-

tricians by Polak,^ Irving, and Heffernan.^ The opposite view ivas

given in a paper by Miller® before this Society in 1941. Falls" also

favors immediate cesarean section in the severe cases. In a series of

88 severe cases, Cosgrove and Comvay® reported a maternal mortality

of 4 per cent in those having sections and of 5.26 per cent in those who
did not have sections.

The ever increasing number of hospitals with blood and plasma

banks should markedly lower mortality from this eondition regardless

of whether treatment is radical or conservative. Reports of good

results of the modified Rotunda method do not mean that these cases

should be or can be treated in the home. The ideal place is in the

modern maternity unit with an available blood or plasma bank.

In considering the treatment of all degrees of abruptio, it is appar-

ent that individualization is necessary. Much depends upon the sever-

ity of the symptoms, parity of the j)atient, condition of the cervix,

whether or not the babj’- is alive or jeopardized by asphjTcia, and whether

or not the patient is in labor. It seems better to classify cases accord-

ing to the severity of maternal symptoms rather than to attempt a

pathological classification, which is impossible to demonstrate at the

time treatment must be inaugurated. I have studied the cases of

abruptio placentae occurring in the last ten years at the Coleman

Hospital and the Indianapolis City Hospital. (Pig. 1.) These have

been divided into mild, moderate, and severe as has been suggested

by IMcCord® and others. The 30 eases occurring at the Coleman Hos-

pital and the 24 at City Hospital are the basis for this paper. At the

City Hospital, there were 24 abi-uptio placentae in 7,497 deliveries,

and at Coleman, there was 30 cases in 10,705 deliveries, or a total of

54 in 18,202 cases, or an incidence of one in 337 cases. The incidence

of severe eases Avas one in 2,250.

The Mild Cases

The degree of abruptio may range from a small separation as evi-

denced by a small clot on the maternal ifiaeental surface to the eom-

•Rea<3. by invitation, at tlic Sixty-Eighth Annual Meeting of the American Gyne-
cological Society, Hershey, Pa., June 19 to 21, ISl'l.
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plete abmptio causing death of the fetus. Some cases of complete
abruptio may produce no maternal symptoms. We may have a toxic
patient, whom we have attempted to carry to viability, report loss of
fetal movements without any other signs or symptoms of placental
separation. At delivery, one may find that she has had a complete separa-
tion. These cases I have classified as mild. Also included are those

INFANT MORTALITY* TOTAL, 58.6% •••

PERCENT >• fO go 30 40 50 GO 70 80 90 lOD
(

MILO

J « I i I 1
j

i
j

||[|i|Ea%

MODERATE
1

_

B4.7%

SEVERE 100%

Fig. 1.

cases of slightly increased bleeding during labor with little or no

change in fetal lieart and requiring no particular treatment. Usually

if there is .slight separation, labor is so augmented that it i.s terminated

in a short time. These cases then are for the most part cases AV'here

the diagnosis is obscure until actual delivery has been completed.

Table I. Mild Gkoup

CAUSE TYI'E OF DELDTRY
Toxemia 3 Breech extraction 2
Sj-philis 1 Low forceps 4
Trauma 1 .Spontaneous 9

Separated during breech 1
extraction

FETAL MORTAIilTY

Total cases 15 .Stillbirths 2 Neonat.'i! 1

PAP.rrv or patient PEP.IOD OF GESTATION

Par i 6 7 months 1

Para ii 1 7A months 2

Para iii 1 S montlis 1

Para iv 3 8?: months I

Para v 2 Term 10

Para ri 2 —

In one of my patients, a 40-year-old patient with her first pi-egnancy,

fetal heart tones and movements disappeared about two weeks helore

term. There was no evidence of toxemia. At the time of delivery,

the placenta was found completely .sheared from its attachment to the

uterus by the presence of white infarcts completely covering the ma-

ternal .surface. Two years later with a second pregnancy, J dul a
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cesarean section about 3 weeks from term in the hope of forestalling

a similar incident. This time a live baby was obtained, but the pla-

centa showed no tendency to infarct formation.

In this group of 15 mild eases, trauma was responsible for one,

syphilis was present in another, toxemia in three, wliile in the others

there was no demonstrable cause except that one placenta separated

during a breech extraction.

Only one patient required transfusion. In one case the membranes

were ruptured artificially. There were two breech extractions, four

low forceps, and the remainder delivered spontaneously. Cesarean

section was not used in any ease.

Prematurity was present in one-third of the cases evidently caused

by the abruptio. There were two stillborn babies and one neonatal

death in the series of 15 cases.

In this group interference is almost always unnecessary, and the

chief importance is the fetal loss due to prematurity and asphyxia,

and the danger of a more severe type of abruptio developing.

The Moderate Cases

This group included those cases where a definite diagnosis could

be made during labor. There was usually external bleeding, but shock

was not present. In the majority of the patients, the fetal heart was
still present. It is in this group where fetal salvage is often still

possible. Fortunately, in many of the cases labor has started and is

completed in a short time. Some of them will be first seen in the

second stage of labor and, if the fetal heart is failing, can be termi-

nated by low forceps. In the primipara just starling labor, cesarean

section has its greatest use as the patient is in good condition and the

baby can usually be saved. The administration of oxygen to the mother

is very beneficial to a failing fetal heart while preparing for operation.

In the 19 eases of moderate severity at the Coleman Hospital, three

cesarean sections were done and in each case living babies obtained.

In the 12 cases at the City Hospital, sections were done on two patients

with a salvage of one baby. Table II shows type of delivery and fetal

salvage of the 31 cases of moderate severity. Toxemia was associated

in 10 of the 31 cases. Twenty of the 31 were premature labors. Twelve
cases required transfusions.

The Severe Cases

In this group, I have placed those patients entering the hospital in

shock, with boardlike abdomens and no fetal heart tones. Also I have
included one case not in shock, but with entirely concealed hemorrhage
and who proved to have a Couvelaire uterus at operation. As this

was the mildest of the severe cases clinically, all uteri in the group

could be expected to show a comparable amount of damage.
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Table II. The Moderate Cases

Ti/pe of Delivery

Cesarean section

Spontaneous

Breech extraction
Breech extraction plus version and

extraction

,
Midforceps
Low forceps
Version and extraction

Fetal Salvage

Total babies
Lived
Died

No fetal heart tone on admission

COLE-MAN
HOSPITAL OJTV HOSPITAL

(1 case with twins)
II

(1 case with twins)
2

1

(twins)

1

1

0

22
9

13
4

Ao-tificial rupture of bag of waters
Bag induction

Cause

Toxemia
Syphilis

Period of Gestation

7 months
7h months
8 months

8i months
Term

Parity

Para i

Para ii

Para iii

Para iv

Para v
Para vi

Para ix

Para xi

Para xii

Para xiii

(Infant Mortality—64.7)

7

0

2

4
3
1

9

10
o

0

0

1

1

0

0

0
0

1

1

1

12
3

9

6

0

0

3

2

4

0

4
2

2

2

1

0

1

2

3

0

1

1

I

TOTAL

0

18

2

1

ow
2

34
12

22
10

10

2

6

4
7

3

11

12

4
2

3
0

3

1

2
1

1

These are the patients where the greatest rliffereuce of opinion ex-

ists as to proper treatment. As the attending staff physician decided

the iiai'ticnlar treatment of these eases, some have been treated radi-

cally and some conservatively, -while in one ease at the Oleman Hos-

pital, treated under my supervision, treatment was combined.

Unlike many cases of complete rupture of the uterus, when blood

is lost faster than it can be- given, it is possible to get the majority of

cases of severe abruptio into better condition by preoperative trans-

fusion. Therefore, there can be but little argument against waiting

until that is done. Instead of pi*oerastination wliile prepai-ation.s are

being made for transfusion, inauguration of conservative treatment

may be attempted in those patients not in labor. The bag of waters
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may be ruptured easily in the patient’s own bed. I personally prefer

not to use a cervical vaginal i)aek or the bag, and have had no experi-

ence with AVillett’s forceps. A Spanish windlass should be applied

and wound tightly, and I believe does better than any type of ab-

dominal binder. A one-minim dose of pituitrin should be given with

a tuberculin sju-inge every half hour for two or three doses.

Fig. 2.—The uterus in tiie case treated by tlie combined metliod.

The question now is (1) whether the uterus can be stimulated to

rhythmic contractions so that the baby may be expelled and if so,

(2) whether or not the activity of the uterus 'will be sufficient to con-

trol hemorrhage in the early postpartum phase. The obstetrician or

a trained resident must constantly observe the patient.

If it is clear that the patient is losing ground in spite of transfusion,

as evidenced by frequent blood pressure readings and the character of

the pulse, then more blood should be given and cesarean section done.

Polak recognized this possibility and one of his 16 patients was so

treated. On the other hand, it is remarkable how, in many cases the

uterus can be stimulated and active XJrogressive labor will be started.

Anyone who has not attemx)ted this method of treatment will be im-

pressed by its advantages, if he will only give it a trial. In some cases

the labor will be short, terminate spontaneously, postpartum uterine

activity will be satisfactory and after the first 24 hours, the patient
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will piogrrs*', as a normal patient to be discharged mncli sooner than
if she had been opei’ated upon.

In 34 patients treated conservatively, Irving had only one case ivhere
the uterus would not expel its contents. Also, he has not seen a case
where uterine activity would not control postpartum bleeding. How-
ever, O’Eegan^o recently reported 2 deaths from this at the New York

Fig. 3. Micro.scopic section sliowing gross infiltration of tlic blood and separation
of muscle fibers.

Lying-in Hospital. One patient at the Coleman Ho.spital was saved by

blood and hysterectomy. Though the baby was delivered by low for-

ceps after conservative treatment, bleeding continued very profusely

after expression of the placenta. The uterus tvas packed and bleeding

continued through the packing, necessitating a hysterectomy. It has

been stated that a change from conservative to radical treatment is

an ob,stetrical blunder, but to have persi.sted with conservative treat-

ment here w’ould have meant disa.ster. The uterus in this ease is shown

in Fig. 2, and I believe most of you would term it a iypknl

Couvelairc uterus though not to the degree of many. I'he appearance

of the uterus is not necessarily a good criterion as to its ability to

contract. A sliort time after this ca.se, at St. Vincent's Hospital, I did

a cesarean upon a patient with her fim-t pregnancy ivitb partial abrnptio,

but with fetal heail tones still present. Her uterus was very similar in
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appearance to this one, but responded nicely after extraction of the

placenta and was not removed. Occasionally, in a nterns left at cesarean

section, another operation for its removal may Im necessary as illustrated

in Frank 's^^ case. If one does cesarean section on these cases and re-

moves all uteri that show hemorrhage under the serosa and in the region

of the great vessels, then many nteri will be sacrificed unnecessarily.

I have seen similar petechiae and subscrosal hemorrhages in one case of

obstructed labor not associated with abruptio, and in another case with

marked dextral rotation of the uterus.

Following are eight short reports on the severe eases of abruptio in

this series. Another severe case of abruptio, seen in consultation at the

hlethodist Hospital, was sucee.ssfully treated by rupture of the mem-
branes, Spanish windlass, and pituitrin.

Severe Cases Treated by Immediate Cesarean Section

Case 1.—]\Irs. M. B., $3701, aged 37, para xi. with history of syphilis,

entered CiU’' Hospital August 2, 1937, from outdoor service at 8 months ’

gestation. There were external bleeding and shock. The abdomen was
tense, boardlike, and continuous pain was present. The fetus could not
be palpated, and there were no fetal heart tones. Blood pressure was
45/0. The patient was not in labor. She was given a 500 c.c. blood
transfusion (hemoglobin $6, 33 per eent and red count 1,600,000), and
a cesarean section was done. The placenta was completely separated
and the uterus was full of dark clots. Another transfusion was given
on the second postoperative day. Tlie patient was discharged on the

twenty-second postpartum dajL She has had three deliveries .from
below since.

Case 2.—^i\Irs. G. D., C-8 841, aged 20, nullipara, a congenital syphilitic,

had been receiving antisyphilitic treatment. She was admitted to the
Coleman Hospital October 9, 1935, for treatment of toxemia at about 7
months’ gestation. She had a fulminating toxemia, urine was loaded with
albumin and casts, and there was bluri-ing of vision. She was scheduled
for cesarean section and sterilization on October 11. The previous eve-

ning, the patient developed sudden pain, started to bleed profusely, her
blood pressure dropped from 174/120 to 110/65. She went into shock and
the fetal heart disappeared. She Avas given a transfusion and cesarean
section done. Placenta was entirely separated and a stillborn fetus

delivered. Hysterectomy Avas also done, and the patient Avas discharged
on the sixteenth postoperative day.

Case 3.—^]\Irs. E. H., XC-24 504, aged 24, nullipara, and a. private
patient of one of the staff, had been in Coleman Hospital from August
27, 1938, to September 3, 1938, for treatment of a toxemia. She had
greatly improved although shoAving about 0.4 gram per liter of albumin
and blood pressure had returned to normal. On September 17, 1938,
she Avas readmitted to the hospital Avith a very hard boardlike abdomen
and in continuous pain. There Avas no external bleeding. Petal heart
tones Avere absent. She Avas operated on shortly after admission, and a
stillborn baby at term Avas removed. Placenta Avas adherent to top of

fundus, attached only around circumference. BetAveen placenta and
uterus Avas a mass of blood clot and free blood totaling about 1,500
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cubic centimeters. There was much gross extravasation of blood into
uterine wall and tlje uterus Avas copper in color. Uterus was removed.
Transfusion was given during operation and later Uvo more transfusions
were given. Patient ivas discharged on the twentieth postpartum day.

Severe Cases Treated Conservatively

Case 1.—^Mrs. E, P
.,

50 585, aged 35, a para v, at 8 months, jvas
admitted to City Hospital at 9 :30 a.m., November 6, 1941. She Avas in
definite shock and in labor. Her skin Avas cold and clammy, and her
pulse fast and thready. There Avere no fetal heart tones. Blood pres-
sure was 40/0. Abdomen Avas boardlike, and there Avas some external
bleeding. Sequence of events Avere: admitted at 9:30 a.m.; at 10:00
A.M, she received 500 c.e. blood plasma and 500 c.c. N.S.; vaginal pack-
ing Avas done and 500 c.e. blood given. She also receded morphine
sulfate, gr. At 2:30 p.m. she Avas repacked and at 4:15 delivered a

stillborn boy. Another 500 c.c. of blood Avere given after delivery and
Avas repeated on Nov. 7, 1941. She Avas discharged on the tenth post-

partum day.

Case 2.—Mrs. D. J., 109176, aged 30, a para v and 7 months preg-
nant, had a history of nephritis. She AA’^as admitted to the City Hospital
on my serAuce at 10 :15 p.m., September 30, 1940. She Avas not in labor,

but Avas in profound shock. Skin Avas cold and clammy. Blood pressure
90/40. Abdomen Avas boardlike and there AA^as acute abdominal pain,

especially on one side. Some external bleeding Avas present. The red
count was 1,700,000 and hemoglobin, 39 per cent. Sequence of treat-

ment Avas as folloAvs: admitted 10:15 p.m. Spanish Avindlass Avas ap-

plied, bag of AAmters ruptured artificially and one minim of pituitrin

given. At 11 :00 p.m. she AA^as giA'en 1,000 c.c. of 5 per cent glucose in

sterile Avater. At 11 :30 morphine sulfate, gr. %. At 1 :00 a.m. 500 c.c.

of blood. At 3 :00 a.m. morphine sulfate, gr. %. At 9 :25 a.m. 500 c.c.

blood. At 4 :40 p.m. spontaneous breech deliAmy of a stillborn male. At
4:50 P.M. breech extraction of a stillborn female. On October 2, she

received 500 c.c. blood and again on October 10. She Avas discharged

on the tAA^elfth postpartum day.

Case 3.—^Jill’s. L. F., aged 26, nullipara, C-11 102, aaIHi toxemia, Ava.s

admitted to the Coleman Hospital at 9 :00 p.sl, August 12, 1936, in labor

and in shock Avith extreme pallor. Blood pressure 100/80, .some external

bleeding, uterus tonically contracted and no fetal heart tones present. At

10 ;00 P.M. intraA’^enous of 1,000 c.c. 10 per cent glucose in stei’ile AAmter.

At 12:15 A.M. 500 c.e. transfusion. At 3:45 a.m. inti-aA-enous of 3,000 c.c.

glucose in distilled AA'ater and also sodium amjdal, gr, VIISS. At 4:00

A.M, she delNered spontaneously at AA'hich time her blood pressure Avas

200/136. The stillborn girl Avas near term. The mother aatis discharged

on the fourteenth postpartum daj'.

Case 4.—j\Irs. B. D., 205 242, aged 36, para vii, Avas admitted to City

Hospital on August 13, 1942, at 2:00 a.m. She Avas in labor and in

shock. Her skin Avas cold and clammy, uterus boardlike, blood jircssure

72/10. No fetal lieart tones AA'cre present and there Avas some extenial

bleeding. Sequence is as folloAvs; admitted 2:00 a.m. At 2:25 a.m.

ffiven 500 c.c. plasma..-. At 3:27 a.m. spontaneous delivery of a stillborn

^irl and uterus packed. At 5:00 a.m. given 500 c.c, blood, repeated on

Au"ust 14 TJie patient AA-as di.scharged on the tenth postpartum day.
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Severe Case With Combined Treatment

Mrs. E. B., XC-4:8 051, a secundipara at term, was admitted to my
service at Coleman Hospital at 1:30 p.m., January 31, 1943. She was
bleeding profusely, had severe abdominal pain, but was not in labor.

She was in shock with cold, clammy skin and thready pulse. Blood
pressure was 100/60 and fetal heart tones were absent. Upon admit-

tance, she was given morphine sulfate, gr. Yg- At 1 :30 p.m. she received

500 c.c. plasma and 500 c.c. blood. Bag of waters was ruptured arti-

ficially. At 2:00 P.M. a Spanish windlass was applied and one minim
pituitrin given. At 6:15 p.]\i. she was delivered of a stillborn girl by
low forceps and the placenta expressed followed by about 800 c.c. of

blood and clots. Five hundred c.c. plasma, 500 c.c. blood, 500 c.c. nor-

mal saline vnth glucose, ergotrate intramuscularly and intravenously

were administered. Utenis packed. At 8 -.00 p.:m. she was given 500 c.c.

of plasma. At 10 :30 p.m. 500 c.c. blood started and hysterectomy done
(typical Couvelaire uterus). A total of 2,000 c.c. whole blood and 1,500

c.c. plasma were administered. Mother was discharged on fourteenth

postoperative day. Without blood and .a change to radical management,
this patient could not have been saved.

Summary

The 54 cases of abruptio placentae occurring in 18.202 deliveries

have been studied. In the 15 eases of the mild group, intei'ferenee was

almost always unnecessary and their chief importance was the fetal

loss due to prematurity and asphyxia.

In the 31 eases of moderate -severity with 34 babies, the fetal mor-

tality was 64.7 per cent. Five cesarean sections were done, the re-

mainder being delivered through the normal passages.

Of the eight severe cases, three were treated by immediate cesarean

section, four were successfully treated by conservative treatment and

one was saved by combined ti’eatment. All babies were dead when
treatment was started.

There was no maternal mortality in the total series. Total fetal

mortality was 58.6 per cent.

Conclusions

1. The availabilitj^ of blood and plasma is imperative in the treat-

ment of moderate and severe cases of abruptio placentae.

2. The ideal place for cesarean section is in the abruptio of moder-

ate degree with the patient not in labor or with labor not advanced,

and fetal heart tones present.

3. For the severe cases, conservative treatment is in many instances

ideal, but not all cases can be thus treated successfully.

4. A trial with conservative treatment in the severe group is favored.

An occasional patient will require termination by eesarean section, with

or without hysterectomy. In the cases expelling their babies through

the normal passages, an occasional patient will require hysterectomy

because of postpartum bleeding. Combined treatment should play a

definite role in the management of abruptio placentae.
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Discussion

DE. feAMULL A. COSGEO\ E, .Tersej' Cit}’’, N. .1.—Dr. Gustafson presents a

thoughtful analysis of 54 consecutive cases of abruption of varying degree, managed
by different method.s, over a ton-year period, without maternal lo.ss. It is doubt-

ful if this splendid record can be generally maintained. Our own last 51 cases also

showed no maternal mortality. But in larger series, it is inevitable that there will

be some maternal loss duo to concomitant factors. In three of the four maternal

deaths reported by Conway and myself in 1941, severe toxemia was the sole or im-

portantly contributory cau.se of death.

I thoroughly concur with the e.ssayist in the following points: (1) The im-

portance of modern resources for blood replacement in successful management;

(2) the necessity for classifying and individualizing cases; (3) the validity of the

seriousness of maternal .symptoms as a basis for classification and estimation of

severity; (4) the general applicability of conservative treatment of those cases

falling within Dr. Gustafson’s mild group, and a large majority of his moderate

group; (o) the importance of ce.sarean .section for fetal .salvage, and in anticifia-

tion of jjrogress to more severe state.s, in some cases of his moderate group; (6) the

extremely rare necessity for sacrifice of the uterus.

Classification of these cases is somewhat difiicull. In our former report, we

divided cases into only two groups, the mild and severe, in conformity with Dr.

Gustafson's own xwopo.sal to base such classification on maternal symptomatology.

Certainlj' on this basis some of the cases classified by him as moderate might be con-

sidered severe, even though not conforming to the very strict criteria for Jiis severe

group. Without such correspondence of classification, it is exceedingly difficult

to comi)arc accurately differences in management. However, in regard to those

cases which Dr. Gu.^tafson classes as severe, and many of Ids moderate group, we

would be inclined, I think, to place somewhat stronger emphasi.s than lie lias on the

proiiriety of radical measures, implemented, of course, by proper aniislioek treat-

ment.

In our 51 recent cases, there were 38 clas.sifiable as moderate, and 1.1 as seveie,

by Dr. Gustafson’s scheme of classification. None were of his clinically negligible

“mild” tvpe. Of the 38 moderate cases there were:

Cesarean sections 10 42.1%

Delivery by other methods
•> *> 57.9%

Maternal mortality 0
10.5%Fetal mortality •1

severe cases there were;

Cesarean sect ions 10 70.1%

Delivery by other method.s
'}

23.99c

Maternal mortality 0

Fetal mortality 1.3
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Of the total there wore:

Cesarean sections 26 51.0%
Delivery bj' other methods 25 49.0%
Maternal mortalitj' 0
Fetal mortalitj' 17 33.3%

Thus, the broader application of radical methods to this group has been salutory

to the mothers and appears to have resulted in the salvage of two-thirds of the

infants as compared to a fetal loss in Dr. Gustafson’s series of almost 60 per cent.

DR. LOUIS E. PHANEUF, Boston, Mass.—The service at the Carney Hospital

is a combined one having an equal number of beds in gj^ecology and obstetrics.

I have looked up the obstetric records during the seven years preceding January 1,

1914, and found that during this i)eriod of time, there had been 4,508 deliveries.

Among these, there occurred 38 cases of abruptio placentae, an incidence of 0.84

per cent or 8.4 cases per 1,000 deliveries. These 38 cases were classified as severe

in 9, moderate in 13 and mild in 16. The range in parity was from 0 to 8. The
ages ranged froii. 23 to 46 years. Seven of the women had severe pre-eclampsia.

The period of gestation varied between 20 weeks and 42 weeks.

The methods of deliverj' consisted in the following: in rupture of the membranes,

cervicovaginal packing and siiontaneous dcliver3^ in 21 patients; packing and

forceps extraction in 3 patients; Voorhees’ bag and spontaneous deliverj' in 2 pa-

tients; vaginal hysterotomy and breech extraction in 1 patient; embiyotomj' in 1

patient, and cesarean section in 10 patients.

In these 38 cases, 37 mothers recovered, and one died, a maternal mortalitj* of 3

per cent. The mother who died was 23 j'cars of age, a gravida 2, para 1, in the

thirtj’-fiftli week of her pregnanej'. Her prenatal course had been uneventful until

she suffered a fall two daj's before admission. One-half hour before admission,

she began to bleed vaginallj*. She was not in labor, but bleeding profuselj’’, and

the fetal heart tones were good. She was delivered of a living child bj' cesarean

section and was at once given fluids intravenouslj' and 600 c.c. of blood. Her
uterus contracted well, but two hours and a half after deliverj' she had a sudden,

profuse hemorrhage from which she succumbed despite all the efforts to combat it.

This woman’s life might have been saved had a hj'stcrcctomj' been done, but, at the

time of deliverj', there was no indication for doing it.

The fetal heart tones were not observed on admission in 14 patients, or 36 per

cent. In the group of 38 infants, 16, or 42 per cent, survived. Five babies lived

from 3 to 12 hours and 17 were stillborn, thus 22 infants, or 58 per cent, perished.

Ten of these 22 dead babies, 45 per cent, were premature.

In regard to cesarean section in the severe cases accompanied by uterine apoplexj',

the so-called Couvelaire uterus, I have made an observation which has some practical

value. If the bladder is seiiarated from the uterus, there is usually found an area

in the lower uterine segment which is free from hemorrhagic changes. This area is

of such size as to permit the placing of the transverse lialf-moon incision within it,

but it is not large enough to allow a longitudinal incision without encroachment on

that part of the uterus involved in the hemorrhagic process, nameljq the corpus. A
transverse incision within this zone will permit secure uterine closure, and will be

frequently responsible for saving the uterus, whereas in the classical cesarean sec-

tion, the incision being placed in .the hemorrhagic corpus, hj'sterectomy frequentlj'

becomes necessarj', because of the difficulty of closing such an incision in hemor-

rhagic and friable tissue.
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The Problem

URINARY infections are frequent and often serious complications

of gynecological and obstetrical conditions. The etiological agent

in the production of such infections maj’^ be any one of a variety of

microorganisms, but in the majority of them some member of the coli-

form group of bacilli is the responsible agent. Of this group Escherichia

coU is the most frequent offender. These facts are especially true with

regard to those infections occurring during pregnancy and the puer-

perium.

By careful attention to eradication of such contributing factors as

lesions productive of urinary stasis and distant foci of infection, much

progress has been made in the prevention and treatment of these infec-

tions. The therapy of the infections, once established, has been greatly

augmented by modern chemotherapeutic methods, especially the use of

the sulfonamide drugs. Chemotherapy, however, has proved generally

more effective in the acute forms of urinarj’’ infections than in the

chronic varieties. So long as such complicating factors as stasis or

calculus are permitted to exist, even the most efficient means of chemo-

therapy wnU usually fail to eradicate the infection. In some other

cases, even though no such factors have existed, or if they have existed

have been thoroughly eradicated, infection will persist in a chronic

state in spite of the most efficient known methods of chemotherapy. If^

other cases, it is found that the infection wull subside temporarily m

response to chemotherapy, but will quickly recur after withdrawal of

the drugs. Such chronic or frequently recurring infections generally

result in slowly progressive damage to the kidneys, and furthermore,

constitute an additional hazard, in that should such stasis-producing

factors as the phy.siological dilatation of the renal pelves and ureters

occurring during pregnancy or postoperative or postpartum urinarj

retention intervene, acute febrile episodes of pyelonephritis arc ver\

apt to result. It is most important, therefore, that use be made of ever>

available means to accomplish complete and permanent eradication of

urinary^ infections of this type.

Urinary infection by all types of organisms is generally eonsideic'

to be seeondam-, in that the organisms reach the urinary tract from

at the Slxty-EiKhlh Annual Mf-atlnp of thf Ainf^rican Gynofoloplcfll

Her.'hoy, Pa., Juno 19 to 21, 10 ii.
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some source elsewhere in the body. The possible routes by which access

to the urinary organs is attained have for many years been the subject

of much contention, and a vast literature has grown out of these dis-

cussions. The question is not entirely settled, and for the present

discussion it is of no great importance. It has been thoroughly reviewed

in most textbooks of urology as well as in many independent articles.

For coccal infections, elimination of the source de])ends upon a thor-

ough search for, and eradication when found, of focal infections in dis-

tant parts of the body. In the case of coliform infections, however,

the normal flora of the intestinal tract constitutes a permanent massive

reservoir of the offending organisms. If this reseiwoir can in some way

be depleted even temporarily, and the constant source of infection thus

removed, the normally high resistance of the tissues of the urinaiy tract

to infection may be given a change to recover, so that chronic infection

may subside, and frequent recurrences will be less apt to occur in the

future.

The Drug

Since about 1940, considerable investigation has been canned out in

attempts to find a drug of the sulfonamide group locally effective in the

intestinal tract. Such Avork is still in progress and has already met Avith

considerable success. It is desirable that such a drug should be poorly

absorbed from the intestine, so that it may remain to exert its effect

upon the bacterial flora of the large boAvel, and so that possible toxic

effects resulting from its absorption into the blood stream may be reduced

to a minimum. To date, the most efficient drug fulfilling these criteria

is Succinylsulfathiazole, manufactured by Sharp and Dohme under the

trade name of Sulfasuxidine, and first thoroughly studied both experi-

mentall}’’ and clinically by Poth and his collaborators^'^ in the surgical

department of the Johns Hopkins University. The chief clinical uses
^

of the drug so far reported are preparation of the boAvel for operation

upon it, the treatment of bacillaiy dysentery, and the treatment of

ulcerative colitis. Although Poth’s first preliminary report appeared

in October, 1941,^ already a considerable literature regarding the use

of the drug for these purposes has appeared.

In dogs the drug Avas found to be nontoxic and harmless Avhen ad-

ministered in doses of 1 Gm. per kilogram of body Aveight daily for as

long as five AA^eeks. This dosage resulted in a fecal content of the drug
of 5 to 10 per cent, and only about 5 per cent of the ingested drug Avas

excreted in the urine. Crystalluria did not occur, and the observed

blood levels Avere never more than 1.5 mg. per cent of sulfathiazole and
2 mg. per cent of succinylsulfathiazole. The dosage for human beings

recommended by Poth and his associates Avas an initial dose of 0.25 Gm.
per kilogram of body Aveight, and 0.25 Gm. per kilogram in six divided

doses daily thereafter. With this dosage, the blood level of free sulfa-

thiazole reported by Poth rarely exceeded 1.5 mg. per cent, although
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occasionally, higher levels were found for one or two days during the
administration of the drug. The highest level recorded was 2,9 mg. per
cent, and this was for only one day. The average of 77 determinations
in 10 human subjects was 0.95 mg. per cent. The blood levels of sue-

cinylsulfathiazole ranged from 0.5 to S mg, per cent, the average being
2.11 mg. per cent. In general, the higher blood levels of botli sub-

stances were obtained on the earlier days of administration following

the initial massive dose. The average daily urine excretion in the same
cases was found to be 0.34 Gm. of free sulfathiazole and 0.38 Gm. of

suecinyisulfathiazole.

No toxic reactions to the drug Avere encountered in the earlier observa-

tions of Poth, but subsequently an occasional case vvith skin rash or

febrile reaction has been reported. The subjects in whom these reac-

tions occurred usually liave been showur to be higlily sensitive to sulfa-

thiazole, as similar reactions were precipitated by single small doses of

this drug.^'® One case of fatal agranulocytosis following administra-

tion of the drug was reported by Johnson.® Clay and PickrelP have

reported the only ease 3mt recorded of hematuria and erystalluria re-

sulting from administration of the drug.

According to the work of Poth and his associates, the piu’pose accom-

plished bj’’ this drug is to reduce greatly the concentration of the in-

testinal bacterial flora, especially the coliform bacilli. It was foimcl

that w'hen tlie suggested dosage was administered the count of B. coU

in the stools was reduced in fi'om one to seven days from the noimal of

10,000,000 or more to less than 1,000 per Gm. of wet stool. In some

cases after administration of the drug no E. coU could be grown in stool

cultures. The drug has the additional effects of overcoming any tend-

ency to constipation and of rendering the stools soft and odorle.ss.

Methods and Results

It occurred to us that in this drug we might have an agent which

would be ef£ecti%^e therapeuticallj- in tlm treatment of those cases of

E. coli infection of the urinaiy tract 'wliicli liad proved refractory to

otiicr means of thcrap3'. To test this supposition, the drug has been

used in the treatment of 41 cases of urinaiy infection. In most of

these 0.25 Gm. per kilogram of body wciglit daily in either four or si.v

divided doses has been given for one week, and half this dai^v do.se

for from one to two additional weeks. In 34 of these jmtients the urine

yielded E. coli in pure culture. In 17 of these, tliere was acute p3Tjliti.s'

either during pregnancy or the puerperium, and in the other 17 the

infections were not immediately related to the pregnant state.

The character of the urinarv infection, the results of previous treat-

ment, and the immediate and remote ro.sponsc to treatment hy succinyl-

sulfathiazole, in these 34 patients are i-ecorded in Table I, Bi.sregardmg

the one patient with calculi in the left kidno.v in wliom a hactcriologic
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suxidine,

she

reported

from

England

by

letter

that

she

had

suffered

no

recurrence

of

symptoms.
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cure was not expected, in 30, or 91 per cent of the 33 patients, tlie

urme was rendered sterile as a result of the treatment. The time re-

quired to accomplish this purpose in most of the successful cases was
less than one week. Furthermore, in 23 of these patients wlio have
been followed subsequently for from three to twenty months, there lias

been recurrence of infection in only 3.

Attention is called especially to the 10 cases shown in Table II, in

whom previous chemotherapy had proved unsuccessful in so far as any
permanent eradication of infection was concerned. It was to determine

the effect upon this type of ease that the studj’^ was originally under-

taken, and although the group is small the results have been gratifying,

for apparently we havm been able to demonstrate in this drug an effective

therapeutic agent for a type of case intractable to all previous methods

of treatment.

Table II. Besults op Sulfasuxidine Thehapy ix 10 Patiexts Who Prj:viousiA’
Had Been Treated Unsuccessfully or With Only Brief Temporary Success

With Other Sulfonamides, Ammoniu.m Mandelate, or Both

immediate results
1

ULTIMATE RESULTS

SYMPTOJIATIC
CURE

BACTERIOLOGIC
CURE

NO. FOLLOWED SYMPTOMATIC
CURE

BACTERIOIXIOIC

CURE

10 9 8
2 too recent

8 G

Three of the obstetric patients had been treated previously unsncec.ss-

fullj’’ with sulfathiazole, one in a previous pregnancy and two in the

same pregnancy in which the sulfasuxidine proved successful. Of the

nonobstetric group, seven had been treated unsuccessfully with other

drugs. In two of these sulfathiazole had been used, in one of them

twice, and in a third sulfathiazole, sulfadiazine, and ammonium man-

delate had all failed. In four others either sulfadiazine, ammonium

mandelate or both had been used ivith immediate success but had not

prevented rapid recurrence of the infection. A few brief case repoi’ts

will serve better than statistics to emphasize the value of Ihe drug in

eases of this type.

Case 1.—F. L., white, single, aged 58. had suffered an attack of acute

left pyelitis in 1938. There had been a febrile course with chills lasting

five weeks. Following recovery from this, intravenous pyelography had

shovTi normal cxci*etion of the dye and normal upper urinai,\^ ti acts.

Subsequent to that, .she, had suffei'cd from attacks of acute eislitis ,ibout

once each year, each attack lasting’ about oiie^ week, and icsponding

SATnptomaticallv to ammonium mandelate administered under the direc-

tion of her family physician. She had for years suffered from severe

chronic constipation.
,

She was seen fii’st by one of us (H.S.B.) on July 2l, 1.142, ha\ing

iust recovered from such an attack of cystitis for which ammonium

mandelate had been used. The cnihelerkcd nrine nas .mew.ea ly

negative but the culture yielded a heavy growth of F. coh. Thiec (Uy

later, July 27. there was recurrence of acute symptoms with niassnc
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pyuria, and again a heavy growth of E. coli was obtained. The patient

was hospitalized, and 4 Gm. of sulfadiazine were given daily for six days.

The symptoms and pyuria cleared rapidly, but the culture was still

positive on July 31. On April 6, 1943, there was another flare-up of

cystitis with pyuria and E. coli bacilluria. Sulfasuxidine 3 Gm. four
times daily was begun at once, and continued for one week, and 1.5 Gm.
four times daily were given for two additional weeks. On April 13, at

the end of the flrst week, the urine was sterile, the symptoms had sub-

sided, and the patient reported great relief from her chronic state of

constipation. There has been no recurrence of symptoms up until the

present, and urine cultures obtained on April 20, ]\'Iay 4, June 22, and
September 21, 1943, and Januaiy 31, and May 27, 1944, have all been
sterile.

Case 2.—^R. R., colored, aged 46, was admitted to the gynecological

service on August 25, 1941, with acute right-sided pyelonephritis result-

ing from obstruction of the ureteropelvie junction by a calculus. E.
coli was grown in pure culture from the urine. The acute symptoms
were relieved bj’- nephrostomy and sulfathiazole. On December 30,

1941, cystoscopic study revealed E. coli in both the bladder and left

Iddney urines, and a calculus in the right kidney. The left pyelouretero-

gram was normal. In march, 1942, she was readmitted and on March
30, the calculus was removed from the right kidney, the lower pole

of the kidney was resected, and an incisional hernia which had resulted

from the nephrostomy was repaired. Postoperatively she was again

given sulfathiazole, but subsequently repeated cultures from the bladder
and both kidneys continued to show E. coli. On December 2, 1942,

sulfasuxidine therapy was started, and a full three-week course was
given. After one week of the drug, the bladder culture showed only
a light growth of Staphylococcus alhus, and cultures taken September
23, 1943, January 6, 1944, and June 7, 1944, were all sterile. There has
been no recurrence of urologic symptoms.

Case 3.—T. P., white, aged 19, was delivered June 30, 1942, by
classical cesarean section because of severe pre-eclamptie toxemia. The
postoperative course was complicated by severe bilateral pyelonephritis,

the culture showing E. coli. After nine days of sulfathiazole therapy,

urine culture still yielded a heavy growth of the organisms. The patient

was discharged on June 28, 1942, and readmitted July 2, 1942, with
recurrent acute symptoms and a very large tender left kidney. The
fever subsided after four days of sulfadiazine, and on the sixth day the

urine was reported as sterile, but stiU contained much pus. On the

third admission, July 21, 1942, she again had acute left pyelonephritis

with urine showing much pus and a heavy growth of E. coli. She was
transferred to the gynecologic service where urologic studies showed a
left hydronephrosis with obstruction at the ureteropelvie junction. The
half hour phenolsulfonphthalein excretion was 10 per cent from the left

and 8 per cent from the right kidney.

Ammonium mandelate was given for a week, but the patient con-

tinued extremely ill with fever and left flanlc pain, and on August 8,

1942, the left Iddney was explored and removed. The kidney was very
large and contained many small cysts suggesting polycystic disease.

]\Iany of these were filled with pus, and there was generalized acute
pyelonephritis. Ten days after operation, the urine still showed clumps
of pus cells and a heayj'^ growth of E. coli.
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The patient was readmitted September 23, 1942, wth recurrent right
pyelonephritis due to E. edit, and mild uremia. Sulfa siixidiiie was
given for two weeks, the temperature was normal by the sixth day,
and the urine from the right Iddney was sterile before discharge. There
has been no recurrence of acute symptoms. May 31, 1943, the blood
nonprotein nitrogen was 53 mg. per cent, the two-hour phenoLsiiIfon-
phthalein excretion was 25 per cent, and culture of the bladder urine
yielded StQ>phylococcus (iw'cxis. On March 31, 1943, the urine ivas
sterile, and on January 25, 1944, showed Siaphylococcus alhus and
alpha streptococci. The last culture obtained on May 18, 1944, was
sterile.

Case 4.—^A. B., colored, aged 61, -was treated for acute pyelitis and
cystitis due to E. coli with sulfathiazole for six days lieginning April 4,

1943. Culture was .sterile on the fourth day of treatment, but was posi-

tive again after one month. Urologic studies showed a half hour
’phthalein excretion of 15 and 10 per cent from the right and left

kidneys, respeetiveljL The left pyelogram was normal and on the right

there was ptosis, hydronephrosis, and hydroureter. Sjunptoms of acute

cystitis and left pyelitis recurred on October 7, 1943. After two weeks
of sulfasuxidine, the urine was sterile and microscopically negative.

Repeat cultures and specimens six and nine months later, March and
June, 1944, were also negatiAm.

Case 5.—A. M., Avhite, aged 22, was seen fij’st February 10, 1938,

at the seventh month of her first pregnancy, having had sjmiptoins of

right pyelitis since late December. She had been treated ineffectively

Avith sulfathiazole, A\diich had been tolerated poorly and had ‘caused

severe nausea and vomiting. She Avas running loAV-gradc fever, and

the urine contained much pus and .shoAved a heavy groAvth of E. coli.

Strangely, she tolerated ammonium mandelate Avell and Avas kept afebrile

until term by almost continuous u.se of this drag. The cultures remained

positive, hoAvcAmr, and AvhencAmr the drug Avas omitted the fever re-

curred.

After delivery the fever and symptoms subsided. On April 3, 1939,

appendectomy Avas perfoimed for acute appendicitis. IntraAmnous pye-

lograms made during coiiAmle-secnce slioAved normal kidnejAs and urctm’.s.

Tile bladder culture .shoAved E. coli, but the kidney cultures Averc sterile.

Ammonium mandelate Avas again giA'cn, and bladder cultures obtained

on June 12, and August 14, Avere sterile.

A second pregnancy Avas uncomplicated, and the ])atient Avas delivered

in November, 1941. She Avas next seen on January 16, W43. four and

a half months’ pregnant AA'ilh symptoms of mild aciilo right pyelitis.

The urine contained pus, and the cultiu’c slioAvcd E. coh. On Januar.A'

22, six days after beginning .sulfasuxidine, there Avere no syniploms, and

the urine Avas negative microscoyiically and on culture. There AA’cre no

further complications during the pregnancy, but Avhen the patient re-

turned by request on February 28, 394-1, the urine sliowed 7a. oob

bacilluria but onlv an occasional pus cell. Treatment with sulfalliain

dine 0.1 Gm. per' kilogram daily Avas instituted, and cultures obtained

on i^rarch 13 and 27, and May 29 Avorc sterile.

Case 6.—J. B., colored, aged 36, AA-as admitted to the obstetric seivieo

on November 2, 3943, at the seventh month of pregnancy Avith acute

bilateral pyelitis probabl}' of three AA'ceks’ duration. 7 he culture 3Jc cf
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a lieavy growth of E. coli, and on November 4, suKatliiazole therapy
was started witli an initial dose of 4 Gm. followed by 1 Gm. every
four hours. The patient improved rapidly, and was afebrile by the

tliird daj* of treatment, but the hemoglobin decreased from 64 to 48
per cent, so the drug was stopped, and a transfusion of 500 c.c. of

citrated blood was given. On November 11, she was discharged free

from symptoms but the urine still showed 10 pus cells per high power
field, and a culture was not obtained. A culture obtained on November
22 was reported as sterile, although the urine contained much pus and
the patient was suffering from symptoms of acute cystitis. She was
readmitted with recurrent acute ]-)yelitis on December 2, 1943. Sulfa-

suxidine was started on the day of admission, and all symptoms had
subsided by the fourth day, Jlecember 5. On December 7, however,

there was still much pi;s in the urine, and the culture was positive.

She received 12 Gm. of the drug daily for the first week, and 6 Gm.
daily for two additional weeks. She was delivered uneventfully at

term on December 28. 1943. Cultures obtained on December 16, Decem-
ber 23, January 1, and February 16 were all sterile. Intravenous pyelo-

grams on January 4 showed normal tracts for the first week post

partum.

Case 7.—H. S. had had a known persistent E. coli infection since a

hysterotomy in 3934, at the seventh month of pregnancy because of

acute pyelitis. There was an acute exacerbation in 1942, treated without
specific chemotherapy. She is now pregnant at the date of writing,

with the expected date of delivery July 6, 1944. Cultures on December
9, 1943, and January 8, 1944, showed heavy g]’owths of E. coli. Sulfa-

suxidine therapy was begun on the latter date and continued until

February 1. On January 18, 1944, the urine culture was sterile and has

remained so since. There is a residual urine of about 100 e.ci because of

a neurogenic bladder resulting from an old po.stmeningitic paraplegia.

Case 8.—C. P., white, aged 39, had had nine pregnancies with only

two living children. For seventeen years slie had had right flank pain

with radiation along the course of the ureter, and reeuxTing pyelitis

with each pregnancy. Urologic "investigation revealed half hour

’phthalein excretion of 20 per cent from the right and 10 per cent from
the left kidney. There was a dense sti'icture of the left lower ureter with

hydroureteronephrosis. The left kidney was removed on June 8, 1942,

and showed hydronephrosis and chronic pyelonephritis. Culture from

the right kidney ,iust before operation showed E. coli. Following the

left nephrectomy, the right side was treated by repeated ureteral dilata-

tions and showed cultures consistently positive for E. coli. Sulfasuxi-

dine was started on September 21, 1943, and the culture showed a light

growth at the end of the first week and was sterile after the second

week, and subsequent cultures have been repeatedly sterile. The last

one was obtained on June 7, 1944. A hysterotomy and tubal steriliza-

tion was done on November 18, 1943, at the fifth month of pregnancy.

Comment

These cases serve to emphasize at least three vahxable assets of the

drug. Most important of all, the drug has pro-^^ed effective in eradicat-

ing infections which had proved resistant to other forms of chemo-

therapy including sulfathiazole and suKadiazine (Cases 1 to 5 inclu-
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sive). In Cases 7 and 8^ chronic infections -wliieh had existed for years
and given rise to serious obstetric complications were eradicated. No
specific data are obtainable from the records of these two patients as to

previous chemotherapy, but the history of both of them indicates a type
of infection, which in our experience, has usually not responded well to

other methods.

The drug was tolerated w’ell by Cases 3 and 5 who had suffered severe

gastrointestinal symptoms from other sulfonamides, and by Case 6

in w'hom sulfathiazole had produced a rapidly progressive anemia. The
renal function in Cases 3 and 8, as well as in several others of the

study, especially the one with bilateral renal calculi, was greatly im-

paired. Nevertheless, the drug was well tolerated by these patients,

and only beneficial effects resulted from its administration.

From these observations we may conclude that eradication of the

majority of infections due to E. coli ma3
’- be expected from administra-

tion of the drug, and that it may be administered without fear of un-

favorable reactions even in the presence of severe anemia or marked

impairment of renal function.

JIany of the obstetric patients with acute infections might have re-

sponded equally well to other sulfonamide drugs. However, the role

of intestinal stasis in the production of pyelitis of pregnancy lias been

repeatedly stressed hy those interested in tlie subject. This fact together

with the low toxicitj’’ of the drug seemed to us to indicate its probable

superiority for this type of infection.

In addition to patients with pure cultures of E. coli in the urine,

seven patients showing cultures of other organisms have been treated.

In five of these E. coli Avas also present. The other organism Avas

Aerobaefer aerogenes in tAA'o, alpha Slrcpiococcus fecalis in one, and

Staphylococcus alhvs in one, and both Shigella dispar and Shigella para-

dysenteriae in the other. The patient AAuth E. coli and Staphylococcus

alhus, previousl}' unsuccessfullj" treated Avith sulfathiazole, Avas cured

and has remained aatII for fifteen months, .suggesting that the Staphylo-

coccus alhus AA*as probably a contaminant. The treatment AA'as a com-

plete failure in the patient AA'ith cultures of F. coli and Shigella. In the

other three, there Avas sjnnptomatic improvement, and the E. coli Avas

eliminated, but the other organisms pei'sisted. A sixth patient AA’ith A.

aerogenes in pure culture aa'Os improA’cd .sA’mptomatically, but the organ-

ism persisted in the urine. In the sCA'cnth, the cultures .showed Staphy-

lococcus alhus and alpha Streptococcus fecalis, and no beneficial effect

resulted from the treatment.

Discussion

We can only speculate as to the mode of action of tlie drug in accom-

plishing the results set forth. Alyea,' Cook,® and others have shoAvn

that large doses and high urine concentrations of tfte sulfonamide dniirs
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are not necessary in the treatment of urinary infections, and the aver-

age daily dose of sulfathiazole or sulfadiazine suggested by these authors

is 1.5 to 2 grams. It miglit he argued from this that even the small

Table III. Concentration in Mg. per 100 o.c. of Sulfathiazole in the Blood
AND Urine of Patients Eeceiving Succinylsolfathiazolb

Blood 0 0 0 trace 0 0 0 trace 1

Urine 12 1.75 — _ _ 4.7 7.6 — —

amount of free sulfathiazole present in the blood and urine as a result

of administration of sulfasuxidine may be the active agent in rendering

the urine sterile. This argument seems imtenable, however, in view of

the veiy small amounts of sulfathiazole found in the blood and urine

of those patients upon whom such determinations were made (Table

III), and in view of tlie fact that several patients were successfully

treated ^vith this drug, whose infections had failed to respond to rela-

tively large doses of sulfathiazole.

The only other alternative would seem to be that the tissues of the

urinaiy tract are given an opportunity to rid themselves of the existing

infection because the constant source of infection in the bowel is tempo-

rarily eliminated.

The reason for persistence of cure, in at least some of those patients

who had previously exliibited chronicity or rapid recurrence of infection

in spite of other forms of sulfonamide therapy, seems even more dif-

ficult to explain. Three possible explanations may be suggested

:

First, elimination of the source of infection from the bowel for a

period of three weeks may give the tissues of the urinary tract time to

recover sufficient natural resistance to infection to protect them against

recurrence.

Second, the beneficial effect exerted by the drug upon the intestinal

tract may decrease the avenues for escape of organisms into the blood

stream or lymphatic channels through which they may have been reach-

ing the urinary tract.

Third, there may be certain strains of E. coli with a selective affinity

for the urinarj’- tract which are completely and permanently eradicated

as a result of administration of the drug.

It seems probable that either the first or second of these mechanisms,

or perhaps both of them, may be the explanation for the persistence

of cure. It is for this reason that it has been considered advisable to

continue the drug for at least two and preferably three weeks. In the

majority of those patients cured, the cultures became sterile in less

than a week after administration of the drug was begun, so that such

an extended course was not necessary to effect an immediate cure.

As regards the third possibility, Meisser and Bumpus® long ago demon-

strated a selective affinity for the urinary tract upon the part of certain

strains of Streptococci. In 1917, Helmholz and Beeler^'’ reported a
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cliance finding which suggested that there may he a similar selective
affinity among strains of colon bacilli. Injecting intravenously into
labbits, stiains of 5. coli isolated from the urine of children suffering

from pyelocystitis, tliese authors produced renal lesions in only 8, or

12 per cent, of 66 animals, and the tendency of the organisms to pro-

duce lesions in other organs was just as great as in the kidney. In

similar experiments using a strain of B. coli communior isolated from
the urine of a rabbit with a severe spontaneous urinary infection, pye-

lonephritis was produced in 22, or 70 per cent, of 32 rabbits, and only

three of these showed lesions outside the urinary tracts. No other similar

contributions have been found in the literature, however, and from dis-

cussion of the problem with several expert bacteriologists, we Iiave

gained the impression that little is Imown of specificity of strains of

the colon flora, and that any attempt to settle this question experiment-

ally would be met Avith insurmountable difficulties.

The chief objection to the drug is the large dosage required and the

consequent expense to patients of small means. At the present time

there is being subjected to clinical trial another drug, phthalylsulfa-

thiazole (sulfathalidine), Avhieh from experimental results it is hoped

will accomplish the same purpose in daily doses of no more than 0.1 Gm.

per kilogram of body weiglit. We are investigating this drug at the

present time, but as yet haim not liad sufficient experience ivith it to

permit of sound evaluation.

*

Conclusions

Suceinylsulfathiazole has been found effective in the treatment of

urinary infections due to E. coli.

Wlien administered in daily doses of 0.25 Gm. r>cr kilogram of body

weight, the urine is usually rendered sterile in less than one week.

Continuation of the drug in daily doses of 0.125 Gm. per kilogi’am of

body weight for two more weeks seems to protect the patient against

recurrence of infection.

The drug has proved effective against infections Avhieh had proved

resistant to other .sulfonamides and to mandelic acid.

The drug is not effective against infections due to organisms other

than E. coli.

Because of its scant absorption and low toxicity, it is well tolerated

bj' patients with impaired renal function, or severe anemia avIio would

tolerate other sulfonamides poorly.

Theories of the possible mode of action of the drug are discu.sscd.

The most probable mode of action seems to be that elimination of the

source of infection from the bowel permits the ti.ssucs of the urinary

tract to throw off infection by means of their own resistant powers.

T!ic lar"C nnantitv of .succinvl.sulfatliiazolc tj.-cd in Ftmly wis rna'i*,- avnilnGf

tlirougli the courtesy of Pr. W. A. Feirer of Shnr(» urnl Doliine.
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Discussion

BE. FRANKLIN L. PAYNE, Philadelphia, Pa.—^As we review the titles of the

papers that have been presented before this body during the past few years, we
are struck by the scarcity of topics in female urology. It was the teaching of

Dr. Clark and of Dr. Keene, my preceptors at the University of Pennsylvania, that

female urology constitutes an indispensable part of the gj’necologie specialtj'. I

subscribe to this teaching. Therefore, it is particularly pleasing to me to be

granted the opportunity to discuss this work that has been done so ably by a

gjmecologist.

Having had no personal experience with the use of succinylsulfathiazole in the

treatment of urinary tract infections, my discussion consists of certain observations

that are based upon a review of the literature, including Dr. Everett’s manuscript

and a limited experience in the management of urinary tract infections by other

measures. As Cook stated recently, in simple uncomplicated infections of the

urinary tract almost any of the sulfonamide compounds are effective in more than

90 per cent of the cases. We can state further that most acute uncomplicated

urinary tract infections clear up within a short time whether treated by means of

alkalinization, acidification, alternation of the two, the older so-called urinary

antiseptics, simple water diuresis, or by sulfonamides.

The few who do not respond and those with the tendency to recur, such as the

ten cases referred to in Dr. Everett’s Table II, offer a real opportunity for clinical

investigation. His originality in thought and his success in the treatment of the

E. Coli infections deserve commendation. It is unfortunate that a greater number
of the recurrent or intractable cases do not result from this organism. Our expe-

rience indicates that E. Coli infections occur far less frequently than do those from

other types of invaders, which appear not to respond to succinylsulfathiazole.

In the experimental investigation of succinylsulfathiazole, this drug has been

shown not to remain entirely within the intestinal canal. Welch, by administering

5 milligrams per kg. per day of each drug to monkeys by gavage, found the average

concentration in the blood of succinylsulfathiazole to be 3 mg. per cent, and of

sulfathiazole to be 0.8 mg. per cent. Apparently, the latter is formed by hydrolysis.

Poth detected an average of 2 mg. per cent of succinylsulfathiazole and 0.95 mg.

per cent of sulfathiazole in the blood stream, following his routine dosage in the

human being. While such concentrations are desirable in the treatment of urinary

tract infections, b}* the same token, they may be distinctly harmful to the patient.

Poth, Clay and Pickrell, and Johnson have reported a total of four unfavorable con-

stitutional reactions to succinylsulfathiazole—one of which was fatal. These reac-

tions were ascribed to either sensitivity or idiosjTicrasy to sulfathiazole and emphasis

was laid upon the danger of prolonged administration or intermittent application

of sulfonamide Iherapj-. Each of those 'tvriters recognized that the ingestion of

succinylsulfathiazole is attended by the risk of an untoward response.
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Patients who receive this drug—as is true of all sulfonamides—should be kept
nnder careful obsen^ation, for it cannot be administered without fear of unfavor-
able reactions.

In considering the mode of action of succinylsulfathiazole, the essayist pictures

the most likely effect to be that of alimentary bacterial depletion with subsequent
or concomitant assertion of the natural resistant and recuperative powers of the

urinary tract. The chronology of events gives reason to question this conclusion.

Poth found that the intestinal flora is about depleted in 93 per cent of the cases

at the end of a week. Of 41 cases treated by Everett, 91 per cent of the urines

were rendered sterile—usually in less than a week. It is doubtful, that this round

the comer therapy could produce simultaneous results in both the intestinal and

the urinary tracts, if the latter result is dependent upon completion of the former.

The time relationship suggests a dual action, and this suggestion is supported by

investigative studies. Poth found the urinary excretion of sulfathiazole to average

0.34 mg. per cent, and that of succinylsulfathiazole to average 0.38 per cent follow-

ing his routine dosage. Everett found the urinary concentration of sulfathiazole

to vary from 1.75 mg. per cent to 12 mg. per cent. He did not report the

urinary' concentration of succinylsulfathiazole. The remarkable susceptibility of

B. coli organisms in the intestinal canal to this type of therapy has been demon-

strated repeatedly' and these organisms should react similarly' in the urinary' tract.

Many writers have emphasized the low dosage requirements in other forms of

sulfonamide therapy for urinary infections. It seems reasonable, therefore, that

Dr. Everett’s results are due first, to local action of these drugs as they are

excreted by the kidneys and second, to intestinal bacterial depletion.

DR. J. MASON HUNDLET, JR., Baltimore, Md.—For many years considerable

interest has been centered upon the subject of urinary antiseptics, initiated in some

measure by the work of Shohl and Janneyr in 1917, who showed that the growth

of Escherichia coli was inliibitcd by changing the hy'drogen-ion concentration of the

urine. Some y'ears later Clarks and Helmholtz introduced the ketogenic diet, its

essential factor being the high fat content in relation' to the carbohydrate com-

ponent. Due to the incomplete metabolism of the fats, a condition of acidosis is

produced with the outpouring of ketone bodies in the urine, cliiefly beta-hydroxy-

butyric acid. It has been shown by Fullers that it is this ketone body in the

presence of markedly acid urine that produces the desired bactericidal effect. Thi-S

diet, as will be remembered, was difficult to carry out as it frequently produced

severe gastrointestinal disturbances.

Another advance was the introduction of mandelic acid. This substance, which

is secreted unchanged, is efficacious only' in a markedly acid urine, the acidity being

accomplished by the administration of ammonium chloride. Ammonium mandelafe,

as it is now produced, is of use in patients in wliom .sulfa therapy is not tolerated

and continues to be used in selected cases.

No real success was attained, however, in the treatment of urinary tract infec-

tions until the introduction of .sulfanilamide and its closely related vubf-tnncey.

The most popular urinan' antiseptics today, I believe, !irc sulfathiazole, sulfadiazine

and sulfamcrazine, and probably the latter evokes fewer untoward reactions than

any of its associated compounds. As i.s well known, after continued u.'-e of the

Eulfanilamides, organisms originally .‘u.sccptible may become fast and the drug

be ineffective. The tise of sulfasuxblinc for per.«istent urinary tract infections,

particularly those due to the Escherichia coli, scorns to be a distinct advance and

well worthy of trial. In this relation I have had no pcr.son.'d experience, having

employed it only with intc.stinnl operations and especially in the preoperative treat-

ment of complete perineal lacerations.
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Sulfasiixidine therapy will be of inestimable value in treating pyelitis with

pregnancy when the usual infecting EscJierichm coli is not susceptible to the sulfa

group.

In using any type of chemotherapy for urinary infections, it is first obligatory

to relieve any obstructive lesion. If such a condition is not removed, there is no

permanency of urinary sterilization, for with cessation of therapy there is soon

a return of the infection.

I agree with the essayist that permanent cures are difficult to explain when

they are initiated by only a temporary sterilization of the bowel content, this being

complete or more frequently incomplete.

When one reviews some of the opinions in regard to the lymphatic relationship

between the bladder and kidney and especially between the large bowel and kidney,

it is more difficult to understand how a permanent cure could be produced. Franke'*

has demonstrated that lymphatics from the large intestine pass over the capsule

of the kidney, that the kidney has a rich network of lymphatics that emerge at

the hilum, and that there is a connection between these lymphatics and those of

the capsule. Mayers is of the opinion that the lymphatic connection only occurs

between the colon and the right kidney and that pathologic changes of the intestinal

wall are necessary before a transmigration of organisms can take place, probably

explaining, if he is correct, the intermittency of kidney infections. Regardless

of these anatomic findings, which may not be constant, sulfasuxidine would appear

to be of great value in eradicating persistent urinary infections due to the

Escherichia coli.*

DB. EVERETT (closing).—Dr. Payne spoke of the possible dual action of this

drug, and he is quite right in emphasizing this point. I emphasized the mode of

action through the intestinal tract particularly because some of these cases had

not completely cleared up with the administration of sulfathiazole alone. It is

possible that the two modes of action together may be the final answer, but I do

believe that the elimination or reduction of the intestinal flora is at least partly

responsible for the results obtained.

Dr. Hundley stressed the eradication of urinary obstructions, and I have men-

tioned that point in the paper also. Our clinic under the leadership of Dr. Hunner
has for years stressed the importance of establishing adequate renal drainage in

the treatment of infections as well as many other diseases of the urinary tracts.

Every possible effort was made to eliminate any discoverable obstructive lesion in

each of these cases.

•1. Shohl. A. T.. and Janney, J. H. : J. Urol. 1: 211-228, 1917. 2. Clark, A. L.

:

Proc. Staff Meet. Mayo Clinic 6: 605-608, 1931. 3. Fuller, A. T.: Lancet, 1: 855-856,
1933. 4. Pranke: Ergebn. d. Chir. u. Orthop. 7: 671, 1913. 5. Mayer: MUnchen.
med. Wchnschr, p. 1479, 1913.



MATERNITY CARE IN THE UNITED STATES—PLANNING FOR
THE FUTURE*

ED^^^N F. D.iiLY, Washington, D. C.

(From the Children’s Bureau, United States Department of Lalor)

M y RBilARKS tliis evening will be devoted to the consideration of

the development of a nationwide maternity sej*vice.

The object of this Society, as stated in its constitution 68 years ago,

Avas the promotion of knowledge in all that relates to obstetrics, the

diseases of women, and abdominal surgery. The distinguished fellows

of the Society and its guests have presented and discussed in the annual

meetings many of the great clinical advances made in obstetrics and

gynecology during this Jong period. Rarely, hoAvever, do the trans-

actions of the Society’’ rcA’^eal any di.scussion of the rvays and means

whereby the gi’eat knowledge and skills dermloped in these .specialties

could best be made aAmilable to the greatest possible number of women
in the United States.

Dr. Taussig in his pre.sidential address of 19.37, “The Story of

Prenatal Care,” .spoke as follows of Dr. Ballantyme: “The dawn of

the twentieth century found his spirit rising with the hope of an age

when all expectant mothers rvould be properly cared for.”

In the presidential address of Dr. Holden in 1939, and of Dr. Lilzen-

berg in 1941, significant statements were made. Dr. Holden said, “We
can no longer retire to our clinics and laboratories but jnust take our

proper place in all broad programs of social Avelfare wdiieh affect the

health of our people” and Dr. Litzenberg stated, “IMcdicinc certainly

cannot attain its proper place in socielj’^ by resisting all of the impacts

of .social change.”

Advances in the science of obstetrics have been truly great during the

hi.story of this society. Have methods of making available and applying

this IniOAvledge of maternity care on a nationAvude basis been given .suffi-

cient consideration?

I Avas first requested to speak on obstetric care in Avarlimc, but later

broadened the title since Avartime mca.surcs must be considered in rela-

tion to Avhat has gone before and Avhat may occur in the future.

TAventA'-five years ago, there Avere but practically fcAv sj)ecialisls in

obstetrics. IMost AA’omcn Avere deliA'cred by tlie family doctor or kindly

nciglibor AA'onien. Today, a groAA-ing number of women in the United

States recognize the better care provided by physicians specially trained

in obstetrics, and the demand for maternity eai’c by specialists is rapidly

increasing,

’Prail bv ^nvit.^lion, .it the Sixty-Kit:hth Annunl Mf.frtins,- of the American Oyr.f-

colojricti.l' Society, Horshey, Pa.. Juno IS to £1, 3 9'>4.

12S
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Graduate education and experience definitely planned to train spe-

cialists in obstetrics, or obstetrics and gj’-necology, have developed within

the lifetime of many of you here. Before the second "World War not

more than 2,500 physicians limited their practice to this specialty, and

less than three-fourths of these were Diplomates of the American Board

of Obstetrics and Gynecology. More than two million, or 4 out of 5,

maternity patients in 1912 did not receive the expert care which a

specialist in this field can give. One basic guide for future planning

should be the following principle

:

That in the United States all maternitj* patients should have

advice and treatment throughout the maternity cycle by or

under the immediate supervision of a doctor of medicine recog-

nized as a specialist in obstetrics. -

Eight years ago only two-fifths of all births in the United States oc-

curred in hospitals. More than two-thirds of the births now occur in hos-

pitals. Although 84 per cent of maternity patients in urban areas ob-

tained hospital care in 1942, only 45 per cent of those in rural areas were

cared for in hospitals. What plans should be made for providing hos-

pital maternity care for the million women now unable to secure such

care each year? In planning for the future, a second basic guide should

be the following principle

:

That all maternity, patients should have care during labor

and during at least the first 10 days after delivery in hos-

pitals equipped and staffed to provide all possible safeguards

to the health of mother and infant, and all maternity patients

with serious complications during pregnancy should have care

in such hospitals.

How can the objectives stated in these two principles be attained?

There would appear to be three major steps

:

1. Training the additional obsteti’icians needed.

2. Building the additional hospital facilities needed.

3. Developing a plan which will assure the effective utiliza-

tion of such specialists and facilities in providing care for all

maternity patients without regard to their economic status.

Training Additional Obstetricians Needed

Theoretically, all obstetric care and teaching in the United States

could be provided by approximately 10,000 specialists in obstetrics,

including the resident obstetricians in training, if the obstetricians

and hospital facilities needed were geographically so located as to be

accessible for 2,500,000 maternity patients each year. This estimate

is calculated on the premise that all births would be occurring in hos-

pitals, with one obstetrician or resident obstetrician in training for

approximately every 250 maternity cases each year. (Since students
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and interns, nnder supervision, would deliver many women in tlie

teaching hospitals, the number of patients actually attended by the

senior teaching staff would be considerably less than the figure of 250

used in this calculation.)

In 1942, approximately 2,500 ph3'^sicians limited their practice to

obstetrics or obstetrics and gjniecology. The American Board of Ob-
stetrics and Gynecology had examined and certified as specialists less

than three-fourths of these physicians. At least 7,500 additional fully

qualified obstetricians arc needed in the United States and a plan should

be made for their training. This number could be trained in 10 to 15

years after the war.

Table I shows the number of additional obstetricians needed in each

State.^ The 439 hospitals in which 1,200 or more births occur each

year have a total of approximate! 720,000 births each j’-ear. If all

hospitals reporting 1,200 or more births a j’^ear could meet necessary

standards of approval for the 3-year training of residents in obstetrics

Table I. 3S^u^^BER of Abditionai, Obstetricians Needed in Each State to Piio\aDE

One Obstetrician for Every 250 Live Births

Alabama Nebraska 7G
Arizona 28 Nevada 11
Arkansas 1G4 New Hampshire 37
California .390 New .Tersey 254
Colorado 71 New Mexico 54
Connecticut 10 New York 422
Delaware 15 North Carolina 324
District of Columbia 4 North Dakota 43
Florida 128 Ohio 440
Georgia 2.59 Oklahoma 155
Idaho 45 Oregon 72

Illinois 4.32 Pennsylvania 580
Indiana 207 Rhode Island 42
Iowa 1G8 South Carolina 182
Kansas 118 South Dakota 48
Kentucky 240 Tennessee 230
I.ouisiana 199 Te.xa.s 501

ytaine 02 Utah 55

Jlaryland 105 Vermont 27
yfassachusetts 210 t'irginia 237

Michigan 407 Washington 117

Ifinnosota 180 W'est Virginia 102

Mississippi 220 Wisconsin 229

^Missouri 191 Wyoming 21

3>Iontana 41

or obstetrics and gynecology', and if for approximately every 1,200

births occurring annually, they would graduate each .vear one resilient

completing 3 years’ training, there would soon be an annual increase

of approximately 600 in the ninnlier of obstetric specialists. When

such a training program was fully ojicraling, each teaching hospital

would have a first-year, a second-year, and a third-year resident in

training for eacli 1,200 birth.s, or a total of approximately 1,800 re.'^i-

dents in trainin'It?-

•In Ail'mion to minibor of pliy.^IclanH UmlUnn tli'-lr i.rnctkv, to llik j^ixcloKy nt

time of rrocureni'.nt an<J AJ-«lynrn<‘nt .<;urv.,y Jn U'l'-.
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There should be no difficulty in obtaining this number of residents

immediately after the war when thousands of young physicians with

little or no previous opportunity for graduate training will be released

from military service. The continuing supply of approximately 600

residents in training to be appointed each j^ear would be approxi-

mately 10 per cent of the number of physicians completing internships

each year before the war. The 600 physicians completing their 3-year

resident training each year Avould provide the additional specialists

needed until some 10,000 qualified obstetricians were available. After

this quota was reached, about 300 ucav specialists would need to be

trained each year for replacements due to death or retirement.

If obstetrics and gynecology were combined in the service of the

specialists under discussion, and it is believed that they should be,

some modification would be neeessaiy in the estimated number of

specialists and hospital beds required.

Building Additional Hospital Facilities Needed

Approximately 30,000 additional beds are needed to provide hospital

care for all the maternity patients now delivered at home. Table 11

shows the number of additional beds needed for each State. Some of

the beds should be in maternity units of general hospitals which should

be constructed for the most part in small communities, and others

would probably be in 20- to 40-bed maternity hospitals to be con-

structed in rural areas where the establishment of a general hospital

would not be practicable. Under Government postwar building pro-

grams to absorb manpower released by the Armed Forces and Avar

Table II. Ndjiber of Additional Hospital Mateunity Beds Needed in Each
State to Proatde Hospital Care for At.l Dei.iveries

Noav Occurring at Home

Alabania 1,849 Nebraska 259
Arizona 125 Nevada 9

Arkansas 1,143 Now Hampsliire 46

California 453 New .Jersey 296
Colorado 239 New Mexico 313

Connecticut 56 New York 710

Delaware 48 North Carolina 2,060

District of Columbia 55 North Dakota 126
Florida 673 Ohio 1,316

Georgia 1,599 Oklahoma 763
Idaho 81 Oregon 55
Hlinois 875 Pennsylvania 1,903

Indiana 843 Rhode Island 67
Iowa 502 South Carolina 1,268
Kansas 375 South Dakota 141
Kentuckv 1,785 Tennessee 1,497
Louisiana 1,025 Texas 2,380
Maine 212 Utah 102
Maryland 530 Averment 78
Massachusetts 256 AUrginia 1,389
Michigan 956 AVashington 79
Minnesota 454 AA’'est Virginia 1,103
Mississippi 1,648 AAUsconsin 527
Missouri
Montana

1,059
47

AVyoraing 38
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industry, the construction or expansion of hospitals to provide this

number of additional maternity beds would be possible over a period
of 10 years and would cost on an average approximately $15,000,000
during each year of construction, probably with larger expenditures
in the earlier years of the pei’iod. This cost is estimated on the basis

of $5,000 per bed. The location of additional hospitals should be de-

termined on the basis of need in relation to the number of maternity
beds in existing hospitals, the number of births in given areas, and the

transportation problems involved. Ambulance service (automobile and
possibly airplane) should be affiliated with the hospitals in some areas.

Every hospital should have proper facilities for obstetricians on the

staff to provide prenatal care for all the patients living near enougli

to come to the hospital for this purpose. The time and energy of

physicians would be conserved if they had their offices in the hospital

where all their patients received hospital care. Patients would be

more likely to receive all the laboratory, x-ra5% and other special diag-

nostic services needed if these were available in the same building in

which they received office care. In some of the less populated areas,

maternity patients should be able to receive prenatal eare in healtli

centers near their homes, the obstetricians on the staff of a near-by

hospital treating patients in such healtli centers perhaps one day eacli

week. The smallest maternity unit of a general hospital or small

maternity hospital should have at least 20 beds, which would provide

accommodations for between 500 and 600 maternity cases per year.

Twenty maternity beds would serve a population of approximately

25,000, and two obstetricians could provide all maternity care for most

areas with this population. Maternity units serving sparsely popu-

lated areas might need to have accommodations near by where women

living long distances from the ho.spitals could be housed for a week

or more before the expected date of confinement.

In order to provide hospital maternity facilities wherever needed,

Fedeiml grants should be made available for their construction. Those

grants should be made only when the new hospital or enlargement of

existing facilities are in accordance with a State-wide plan of the

official State health agency for hospital facilities--which had hocri

made after a thorough survey of the needs of the State and Avhich

would assure the most effective utili;5a1ion of such facilities. The

architect’s plan and the .standards of construction should, of course,

meet recognized modern standards for satisfactory matei'iiity units.

Some of the Present Conditions Affecting Future Planning

Eight years ago in the programs initiated under the Social Security

Act, provisions were made for the extension and improvement of healtli

services for mothers and children throughout the United Stafe.s. Sim-c

that time, the State and local health agcncic.s have greatly incrca.sed

health education in this field, e.sfablished clinics for prenatal and m-
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fant care, employed thousands of public health nurses, who as a part

of their duties, advise and assist Avomen in the prenatal and postpartum

periods, established and enforced higher standards of hospital mater-

nity services, provided postgraduate training in obstetrics for thou-

sands of phj^sicians, public health nurses, and hospital nurses, and

initiated and carried out many studies of maternal morbidity and

mortality. Approximately $10,000,000 is noAv expended each year

under this natiomvide maternal and child health program; and these

services have undoubtedly been in part responsible for the decrease

of more than 50 per cent in maternal mortality rates during these 8

years.

Insurance for loss of Avages during unemployment and to provide

income during old age has been firmly established under the Social

Security Act and iioav eoA^ers more than 40,000,000 people, or one-third

of the entire population of the United States.

Voluntaiy insurance for hospital care began approximately 10 years

ago, and noAV provides protection for betAveen 15 and 20 million people

in the United States. Approximately one-fourth of all hospital care

proAuded under Blue Cross insurance plans is for maternity care.

Medical-serAuee plans and group health insurance cover the cost of

medical care on a prepayment basis for more than 3,000,000 people

toda3L Under the Michigan Medical Service plan, for example, ob-

stetric and gj^necologic services represent 36 per cent of the total cost

of all serAuce proAuded. The protection afforded by unemplo3'’ment,

old age, and health insurance is thoroughly appreciated by most Amer-
ican families.

It appears likely that next decade Avill see a rapid expansion in pre-

payment or taxation plans for financing the costs of medical and hos-

pital care. Whether such plans Avill ultimatelj’’ be financed on a Amlun-

tary basis similar to Blue Cross, or by compulsory pay roll deduction,

general taxation, or combinations of these, is uncertain. Present trends

indicate that the method of pajdng for medical care is rapidly chang-

ing from the Amriable individual expenditure to neAV bases Avhich more

equitably distribute the cost.

The extent “to Avhieli GoA'^ernment is noAv directly concerned Avith

provisions for maternity care is significant. About 15 per cent of all

births now occur in Government hospitals and the cost of most of this

care is paid from tax funds. State and local public agencies arrange

and pay for the care of many other maternity patients in nongoA'-ern-

mental hospitals. The emergency maternity and infant care program,

established as a wartime service, is proAdding care this year for ap-

proximately 15 per cent of all maternity cases. It may be conserva-

tively estimated that between one-fourth and one-third of all maternitj’^

cases in the United States are noAV haAdng their care paid for from
public funds,
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A few words concerning the Ej^EEC program. Fifteen months after

war was declared, when it became obvious that thousands of the vdves
of the enlisted men needed help in planning and financing their ma-
ternity care, the Congress made funds available to the State health

agencies, through the Children’s-Bureau, to provide medical, nursing,
and hospital maternity and infant care as a matter of right for the

wives and infants of enlisted men in the four lowest pay grades of

the Armed Forces.

This program as developed and administered is on the whole quite

satisfactory to the patients and their families, to hospitals, and to the

general practitioners who at present provide most of the maternity

care in the United States. Many specialists in obstetrics, however, feel

that the rates of payment for maternitj’' care under the program should

have been more in line with their usual charges for private patients

rather than based upon the usual charge of general practitioners.

MTien the program started, the Children’s Bureau suggested a diffei’-

ential rate of payment between specialists and general practitioners,

but the physicians on the Advisory Committee of the Children’s Bu-

reau recommended no differential in the rates. This month 20 obste-

tricians, most of them in private practice, met with the Children’s

Bureau and again expressed the opinion that it would be very difficult

to work out a practicable method of establi.shing different rates of

payment to the general practitioner and to the specialist.®

In many communities the specialists in obstetrics have not fully

realized the valuable service they could render under this program by

assisting the State agencies in arranging as far as possible for the

general practitioners to call them for consultation and help with com-

plicated eases. The preparation of lists of the best-qualified consult-

ants in various areas of each State has been most difficult, and in only

a few States have the obstetricians actually assisted the State health

departments in selecting the best-qualified men for such lists. The

question of requiring ob.stetric con.sultation, whei’e available, when

serious complications occur, should be receiving more consideration.

If the specialists in obstetrics were being called by general practi-

tioners vrhen serious complications occur, not only would there bo

better care of the individual patient, but there would also be an im-

provement in the quality' of maternity care by general practitioner.s

as a result of the educational value of consultation.

The administrative framework and policies for the E^MIC program

were, of necessity', drafted and applied to fit a temporary nalionv-ide

program which had to be put into operation in as short a time as

possible. Since many of the individuals eligible for care were moving

tU'iF nrticlc ftubmito-d for j.ubllo;ition lli»' C i!bln-n f- "/..Jrr

IVD-irtnirnt of UiUor hns nm'-n'h;} if." l>oUrUF for tiu- a<lmint"tr.-itlon
of

tiromin to proviso, of f/;/' option of nfionni. tiiffor-fjtir.l nUfi of

for oaro confinpU to tii»-ir ."pocialty if fix.; rat' -- ih, not oxo-wi t.> n-

\h'in V'TCOTit tiK- tnaxirnum rnU-F a<iopti-iI bv th" .Stafo ngf-nt-y for t'>n<ral f

tiUoncT' anO U'j not tix- r.at«-.« cti-nomanlj' palU to f-U' ii fp'daii' i/

.
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from State to State, and many plij'-sicians and hospitals near State

lines provided eare for patients from 2 or more States, policies of

administration had to be reasonably uniform between States. No com-

parable program had been undertaken before in this country. Many
State health departments had little or no experience in the adminis-

tration of public medical-care programs. It is really quite remarkable

that, at the end of the first year, eare was being authorized under the

program for more than 40,000 new patients each month and in all

States and Territories and it appears now that care^ for between 15

and 20 per cent of all maternity cases in the United States will be

provided under this program during the next year. The Children’s

Bureau believes, however, that many of the methods of administration

that have, of necessity, been adopted for this emergency wartime pro-

gram, designed to meet the needs of a selected group of maternity

patients, would be unsatisfactory for a more permanent nationwide

maternity service. »

Many individuals have asked to what extent Government will be

concerned with provisions for maternity care after the close of the

war when authorization for the EMIC program ivill have expired. No
one can predict what the sentiment of the people will be—and it is

they who will determine what responsibility Government will have in

this field. Fortunately, the EMIC program has provoked and will

continue to provoke much discussion concerning the best method of

pro^dding and financing maternity care.

Planning of national health x>rograms to meet the needs of citizens

over the world is widespread at the present time. In the United States

labor, farm, and other citizens’ groups, Federal, State, and local gov-

ernmental agencies, and sevei*al State or local medical societies are

proposing or experimenting with a variety of tax-supported or insur-

ance plans. Organized medicine has made it clear what it does not

want, but has left everyone uncertain as to what it does want. A
realistic attitude on the part of the practicing physicians toward

changes which are taking place and intelligent leadership in the medi-

cal profession for planning for the future are needed urgently.

The problem of how to pay for medical or hospital maternity care

now confronts more than 21/2 million families throughout the United

States each year. For many of these families the cost of maternity

eare is a major economic problem. Studies show that in 1942, when
war industry was rapidly expanding, 62 per cent of the families of

two or more individuals in the United States had money incomes of

less than $2,500 a year. Less than 10 per cent of such families had

money incomes of $5,000 or more a year. In the peacetime years of

1935 to 1936, 85 per cent of such families had incomes of less than

$2,500 and only 3 per cent of the families had incomes of $5,000 or

more. Pew of these families under present methods of financing can

pay the cost of high quality medical and hospital care. Yet all these
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families should receive needed care by physicians specially trained in

obstetrics, and this care should be given in modern maternity hospital

facilities. Methods of providing the best possible maternity care to

all families living in the more than 3,000 counties of the United States

must be studied.

If the additional specialists and hospital facilities needed, as out-

lined in the early part of this paper, are made available, what type of

plan would be most likely to assure their effective utilization in pro-

viding good maternity care in all parts of the United States? Good
maternity care for all families of the United States cannot be as.sured

if we depend upon the ability of a few to pay the costs on the sliding

scale of fee for service and the present haphazard efforts to provide

care for those unable to pay.

The cost of providing all the maternity care needed in the United

States should be determined and sound plans for financing and pro-

vision of such services should be agreed upon,

A careful estimate indicates that the total annual cost of providing

medical and hospital care for all maternity eases could be in the neigh-

borhood of $250,000,000. Included in this amount is an estimate of

the total net income of 10,000 obstetricians at a beginning rate of

$2,000 net per year for first-year residents and a maximum of .$20,000

net per year for chief obstetricians in the largest teaching centers.

Also included is the total cost of hospital care for all maternity pa-

tients, as well as maintenance of physicians' offices in the ho.spitals

and all laboratory or other diagnostic and consultation services. The

.$250,000,000 is equivalent to 60 cents per month for each family in the

United States.

Obstetricians will not be accessible to all maternity patients until

these phy.sicians are assured adequate income iri’espeetive of tlie ability

of the community to provide it. Kesidents might be appointed under

an agreement to practice in a ho.spital in a .smaller community for at

least 5 years after completing their training. Remuneration of phy.si-

cians must be commensurate with the training and experience of tlie

individuals, the re.sponsibilities of their positions, and the quality of

services provided.

If a nationwide plan for maternity care, financed entirely from Ihe

revenues of genei’al taxation or from in.surance contributions supple-

mented by tax funds, were to be adopted, some of the principles of

administration which should be observed may be outlined briefly as

follows: ....
Administration should be primarily a local community rc.spon.sibilify

and the lio.spital.s of the future should become the community cenler.s

for all preventive and curative services. Physicians participating in

the sci-vice in any community could determine whether they wi.shcd to

be paid on a ease basis or a salary basis. I believe that the appoint-

ment by hospitals of full-time obstetricians to provide care for all
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maternity patients seeking care at the hospital or its affiliated health

centers mhII -ultimately he found to be most satisfactory for all con-

cerned. Patients should have free choice among the obstetricians and

hospitals accessible to them.

Minimum qualifications required for tlie appointinent of obstetricians

to hospital staffs -would have to be established, and within 10 or 12

years, it could be required that all obstetricians on hospital staffs have

the training and experience required of Diplomates of the American

Board of Obstetrics and Gynecology. Until a sufficient number of

obstetricians were trained, there would be many communities in which

maternity care could be provided only by the general practitioners

now including obstetrics in their practice. The responsibility for the

maintenance of a high quality of medical and hospital service for all

hospitals in a region, for consultation, and for periodic review of eases

in the medium-sized or smaller hospitals should be placed on the staffs

of the medical school and other teaching hospitals with which all other

hospitals in the region with maternity services should be directly

affiliated. All specialists should have opportunity each year to keep

fuUy informed on advances in this field of medicine and to have readily

available all the diagnostic and treatment facilities that may be needed

for the best possible care of maternity patients.

To assure maintenance of the hospital maternity services in any com-

munity, regardless of its economic status, the hospitals must be freed

from their dependence upon contributions or upon the overcharging

of private patients to make up for the loss through free services. Any
approved hospital should be paid from public funds on a cost basis

for providing all in-patient maternity care and care for newborn in-

fants and the cost of maintenance of facilities for prenatal care and
all laboratory, x-ray, and other special diagnostic services for mater-

nity patients. Payments from public funds for hospital care should

be dependent upon (1) the hospital’s maintenance of established stand-

ards of equipment and services, (2) upon agreements to provide within

the limits of their accommodations, maternity care for any woman
applying for such care, iiTespective of her residence, race, or economic

status, and (3) upon the affiliation within a region of all maternity

services from the first-line university and teaching hospital centers

through medium-sized hospital maternity services to the smallest hos-

pital or maternity-home, in order that consultation, diagnosis, and

other services of the larger hospitals might be made as readily avail-

able as possible to the smaller hospitals.

^ledieal and hospital maternity care should be supplemented by
education of the public—through the work of the public health nurses

and through the press, radio, and other media—regarding the need
for and value of good maternity and infant care. The public should

be given instruction, too, as to the proper diet and hygiene for the mother
during the maternity cycle, and for her baby, and how such a diet can he
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obtained within the resources of the ordinary family, j^lso, household-
aid services should be established in all communities to provide help
when needed in the home during' the hospital confinement and con-

valescence of the mother.

If a nationwide plan for comprehensive health services for the whole
population were adopted, the program for maternity service here out-

lined would become a part of a national health program.

I am confident that the ways and means Avill be found for assuring

all expectant mothers the best possible maternity care. This objective

cannot be attained without propo.sing plans, studying them carefully,

and modifying them as necessary, until they are acceptable to the citi-

zens receiving care as well as to the professions providing care.

The suggestions in tliis paper are those of tlic author. The Children Bureau
before committing itself to any definite policj' will continue to study and review

with its advisor^' groups the many problem.s relating to extending and improving

health services for mothers and cliildren in the United States.

Discussion

DR. JOHN R. FRASER, Moktreal, Caxada.—It has been a great privilege to

hear one who is so conversant with obstetric conditions outline what he feels should

be the future plan to control the management of pregnjint women in the United

States.

There are two fundamental principles which govern this scheme: first, tliat all

pregnant women in the future shall be under the control and management of an ob-

stetric specialist; and, second, that all obstetric patients .shall be Iiospitalizcd. Of

course, that is an all-embracing and most important statement, but to put it info

effect is another matter. I thought Dr. Daily’s suggestion excellent, that one of

the first things .should be a three-year training of men who are considering life as

an obstetric specialist. That is naturally important :is the general surgeon has al-

ready determined so well. The statement that 84 per cent of pregnant women today

in urban localities are hospitalized and only 45 per cent in the mral comrntinitie.s i.s

of interest to me. In Canada, 47 per cent only of our pregnant women arc hos-

pitalized and this is one of the basic obstacles to the whole scheme. In the sparsely

settled areas, it will be very difficult, at least for a long time, to bring about any

hospitalization scheme, desirable as it may be.

I would like to di.^cu.s.s this problem from the angle of our Canadian situation

because we are in the midst of formulating what I think is a very important .‘•cheme.

In certain parts of Canada, for instance in Alberta, (hey have taken a .step %\hich

is extreme in one direction, for they have set aside 8700.000 so that pregnant women

shall receive treatment free. Acro.^s tho country we come to the opposite extrewt

where Quebec gives us 34 cents a day for the mother and the .“arue amount for the

baby. That is all the State offers to one who cannot afford hospifaliz.-ition. To cor-

rect this great divergence in planning, the Canadian Government ha.s before Parlia-

ment a Health Insurance Act which has been formulated, I am glad to say, in as-

sociation with organized medicine. The profe.'-'sion has participate/! from the ver;

beginning and, while we have not been able to direct it by any menns, we have

been able to follow along with if and give advice.

Every person in the country, JG rears of age and over, will be- taxed 8;t.50 j-r

annum ‘which will provide for me/lical care of all dc.-crijitioiw, im-luding a '-oni-

pleto ob.“telric service. We believe that will provide a fund of sorm-flung bke
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hundred and seventy odd millions, and it is hoped that the obstetric patient Avill

share generously in that fimd.

Prom all these insurance schemes, there has arisen a special problem for the

teacliing hospital, namely, that the -more we assist and provide for the obstetric

patient the less material we are to have for instructing our students. We are already

having much more difficulty getting teaching material and it has been definitely

written in this new Bill that any patient receiving public funds shall be con-

sidered to be a patient upon whom teaching may take place. This is a fundamental

question because we have found already with any of these insurance schemes that

it has encouraged a feeling on the part of the patient against being used for

teaching purposes. As the Labor Party annoimced in Parliament, "AVe do not

propose to be guinea pigs any longer. ’ ’

In conclusion I would like to remind you that the United States government by
a policy of education and by the efforts of agencies in AVashington and allied as-

sociations has been able throughout the country in the last 15 or 20 years definitely

to lower the mortalit}’ rate. The same process has been seen in Canada. Before

adopting any scheme that may be formulated, we must bear in mind that u'e should

maintain what we have at present and not upset that important doctor-patient re-

lationship which is fundamental in medicine. AA^'e should also remember that the

system Ave have at the present time has not done too badly.

BE. PEED L. ADAIE, Chesterton, Ind.—In approaching a discussion of this

subject, we ought to begin Avith a consideration of some A’ery important fundamental

principles which are involved in our ideals of democracy. There are certain things

that we have to accept in a democratic form of government and among these are

equal opportunities for every citizen insofar as it is possible to supply these. Two
basic requirements in securing these equal opportunities are education and healtli.

These tAvo basic ideas are very closely tied one with the other. My remarks will

be mostly confined to the basic principles of health.

AVe have to look at a maternity and infancy progi-am not as a program in itself,

but as one Avhich is definitely tied in Avith all health actiAuties. In developing a

maternity and infancy program it should be integrated Avith other health as Avell as

educational activities.

bloAV one of the principles of democratic government aaIucIi I believe is fimda-

mental for all governmental activities is local self-govemment. Federal taxation,

or even State taxation, has certain important objectives. One of these is to pay the

necessary expenditures of governmental activities. The other is to provide funds

for the equalization of essential activities in various communities. Any federal

funds Avhich are appropriated should be vieAved from these two angles, one to pay

the necessary expenditures of the federal government; the other to distribute these

funds so that under local self-government these funds can be, !is nearly as possible,

equalized for the attainment of these objectiA'cs AA'hich I have mentioned.

If large proportions of these funds appropriated by federal and state governments

could be used for hospitals and equipment for the practice of modern medicine, we

could gradually evolve a system Avhich Avould preserve the individuality of the medical

profession, and, at the same time, provide through these facilities, improved oppor-

tunities for practice by the medical profession. This aa'ouH result in the type of

service which Ave Avould like to liaA-e CA-ery mother in the country receiA-e. I do not

knoAV hoAv the organization of such a plan can be Avorked out except by evolution,

and by the trial and error method. It is quite possible that the same method may
not apply to different areas.

AArth reference to hosi)itals, it seems to me that there should be first a relatively

simple setup AA'hich would be adequate for the care of the more ordinary medical

problems, including maternity cases. There should be in addition institutions for

proA'iding more specialist care in larger areas so that it could be possible to sliift
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patients from communities wliere relatively simple care was' enjoyed, into areas
where much more highly specialized care could be supplied.

Tn brief, this represents my viewpoint. We must work out a Iiealth program with
reference to maternal and infancy care which is in accordance with our demo-
cratic ideals.

DE. NICHOLSOlSr J. EASTMAN, Baltimore, Mu.—

Q

uite obviously Dr. Daily's
papei raises a number of issues, controversial issues it is true, but living issues and
issues of the utmost importance to all of us. Tlirec questions whicli it raises seem
to be deserving of our particular consideration, as follows: (1) What will he tlie
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BY INCOME LEVEL
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Fig. 1.—This chart may he read either by length of bars or by symbols.
Each figure symbol represents 1 per cent of all families or 294,000 familie.s.

Each dollar symbol represents 1 per cent of aggreg.ate income of all familie.s or

§170,792,380.

elTect of this program which he visualizes on the quality of materniij' and infant

care in the United States? (2) What will be the eA'ect of this program on tlie

private practice of obstetrics? (.”5) And what will be its cfTect on the individual

initiative and enterprise of obstetric specialists?

Fig. 1 shows, as of 1935 to 19.36, the percentage of families which fall info

the various income groups: 1 per cent having -$10,000 or over, and so on down. It can

be concluded from those .statistics that some 41 per cent of our families in 3935 to

193G received incomes of $1,000 or under. I think that everyone here will agree

that such a level of income is not adequate to pay for the best obstetric cure with

its increasing complexities.

Yet, tliat is not all. Those who are acquaintrsl with such matters tell us that

people in these lower income brackets have illnesses and require the attention of

doctors with twice flic frequency of those in the upper income braelcets, .and ne

all know that the birth rate is much higher in these loner ineome groups. Ac-
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cordingly, wliile we may say that some 40 per cent of the families in 1935 to 1936

had income levels under $1,000, this group required much more than 40 per cent of

the total obstetric and medical care needed by the nation. What has happened

to these people in the past? They have been taken care of, for the most part, by
county, state and federal funds, but it is well to recall that a large number of

them have not been taken-care of at all.

PERCENTAGE OF NEGRO LIVE BIRTHS WITH NO MEDICAL ATTENDANT
UNITED STATES AND EACH OF THE 29 STATES WITH 500 OR MORE NEGRO LIVE BIRTHS, 1940
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Fip. 2.

Pig. 2 shows that in many of the southern states over 80 per cent of the Negro

births occur without benefit of medical attention. It is instructive to note that

in these very same states in which so many Negro births are without benefit of

medical care, that the maternal mortality is the highest. This of course may be a

coincidence, but there is valid evidence indicating that a relationship exists between
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tliG fact that so many people in these lower income brachols receive no medical care
at delivery, and the higher maternal mortality rate.

It is my feeling that the plan recommended b3' Dr. Uailj^ would go far toward
improving obstetric care in these areas and among those groups M’ho do not have
adequate income to provide for private obstetric care; and, by the same token, it

should improve maternal and infant mortality rates the country over.

What effect would this plan have on private practice? I would direct your at-

tention to the right side of Pig. 1. While it is true that families with incomes
of .$10,000 and over represent onlj- 1 per cent of the families of the United Statc.s,

thej' received 13 per cent of the aggregate income. It can be deduced further from
these statistics that the families, who have an income of $2,500 and over, receive

some 30 per cent of the aggregate income. Now these families with incornc.s of

.$2,500 and over, -who receive one-third of the total income available in this country,

are the ones who have heretofore supported the private practice of obstetrics, and

I cannot see whj’ such a scheme as Dr. Dailyls, directed at this lower income bracket,

should affect private practice among upper income groups, who will doubtlc.ss want

to continue with private practitioners.

Finally, let us consider the effect of this plan on individual enterprise and initi-

ative. What rewards will this plan offer to the j’oung man who is contemplating

obstetrics and gynecology as a specialtj'? What rewards for intelligence, industrj’,

originalitj' of thought, research, surgical skill and e.vecutive ability? Anj' such

scheme must provide such rewards, not onlj' financial but academic reward.s, for other-

wise, our better young men will not be interested in entering the specialty. Of

course, if that should happen, the program would be a toboggan which would carry

us back to medieval midwiferj'. But I think that a plan can be worked out which

does offer rewards to stimulate individual initiative.

The Societj' is to be congratulated on being able to hear this contribution of

Dr. Dailj*. It is a subject which we must not got angiy about, for it is a matter

that dc.serves our dispa.ssionate consideration. Suielj’, it is our responsibilit}' to

think very clearh' about this whole problem anil make certain that wc reach con-

clu.sions that serve the best interests of both the mothers of our country and our

specialty'.

DE. EDWAED A. SCHUMANN, Piui.Anni.nJiiA, Pa.—

A

m T correctly umlcr the

imi)ression that this Societj' is, conscioush' or unconsciouslj', engaged in a discu.ssion

of socialized medicine, or partij' socialized medicine? If so, I mu.“t suggest that

the matter is of such importance that it cannot be determined in a few hour.'-'. If

it is the will of the Society that we .should dl.^cims the matter, it should be made

tho basis of an important sj’inposium by the entire .Societj'.

DE. GAEL HENEY DAVIS, Wii-mixgtox, Dki..—

I

think I am one of the few

who has had an opportunitj' to sec .something of medicine as it is practiced where

all care is given bj' the government. I had tiie ojjporturiitj' of visiting Russia in

1034 and 1935 when they were lessening the cbsfefrie problem there by doing

thousands of .'ibortions everj' month. Jlowover, this W'.as stopjied in about and

when I was there in 19.37, the medical ,«ervice of tlie government was having great

ditllciilty in expanding its facilities rapidly enough to care for all jirr-gnant women.

Moscow'' was visited three times and I attempted to hcirn as much as jmssible about

their medical practice. Their entire medical plan seemed to Ik- worked out much

like our teaching clinics. It is undoubtedly true that the average Russian receive-

much better medical <i;ire than he <Iid forrnerlj'.

In the completely socialized .state the doelor

Yudin one of their foremost surgeon", received a

many ’times the income of the average v.'orker.

has a favored jiosition. J’rofessor

.‘•alary of t'.j.OOO rubles, which was

lie was on July at the hospital a
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specified period each day for five days and tlien he had a full day off. Free time was
supposed to he used for research and study as well as recreation. This plan might

have an appeal to those of us who have no control of our time.

Dr. Daily’s plan to train 10,000 capable obstetricians would require many years

and if patients demanded the services of individual men it might be impossible.

One of our difficulties since the plan for the care of servicemen’s wives has been

the lack of hospital service cases for delivery by our interns.

Experience in large clinics suggests, however, that a considerable part of the

population is interested in good service rather than the services of a certain doctor.

It is my belief that obstetric care could be made less personal by having two or

more men work together in such a way that only one would need to be on duty at

tlie hospital during a night. The great mass of patients cannot pay for tlie tjqpe

of services we as specialists try to furnish. Most of us could deliver several times

as many patients each year if our deliveries could be accomplished in a manner
which would lessen the number of disturbed nights. Skilled obstetric service for all

will require radical changes from our present personal type of service. I think

some plan should be worked out so that patients on a minimum pay basis could

be delivered by an intern and have the obstetrician take care of them if there were

complications.

DE. DAILY (closing).—The major purpose of presenting this paper was in order

to bring to your attention what is really a serious problem today, and one which I

think will confront us much more in the future. I hope all of you will be giving it a

great deal of thought and attention. We should decide upon the objectives that

we want; the methods of obtaining them are of secondary importance. If we can

agree that we do want the best maternity care that can be provided in this country,

for all mothers, I am sure that we can achieve it.
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Review of New Books

Gynecology

Everett’s Gynecological and Obstetrical Urologyi is a single volume treatise

devoted exclusively to urologj’’ of the female. At the Johns Hopkins Hospital,

Howard Kell3’’s pioneer work with his direct vision, cj'stoscope in the air-dilated

bladder, and Hunner’s observations on ureteral stricture and the elusive ulcer

have influenced this school and are emphasized in this volume. The direct method

of c3’'stoscop3', which rarely is taught or used in other schools, is described in

detail. This wms the first method of c3'stoscop3' that I learned, and although

I now rarely use it, I can vouch, personall3’', to the simplicity and applicabilit}'

of the direct method, but find that patients object to the posture. The various

renal function tests arc described. The indications for both intravenous and

retrograde urography are outlined. For the excretor3’ method, diodrast or ncoio-

pex arc recommended.

The cause of nongonorrheal chronic urethritis is ascribed to distant focal infec-

tions such as endocervicitis, trigonitis and ureteral stricture. The author em-

phasizes that with the advent of chemotherap3', the local treatment of C3'.‘ititis 1)3
*

irrigation and instillation has decreased almost to tlie vanishing point. A very

detailed description of interstitial C3'stitis—the "elusive” ulcer of Hunner is

given. Resection of the bladder for this lesion, has been abandoned; instead,

strong topical applications arc made to the small affected areas. Description of

postradiation disturbances and lesions of the bladder is given. Vaginal c3’stotom3

still is advocated for removal of vesical calculi which cannot bo extracted through

the c3'stoscope or cannot be crushed. The operation for simple stress incontinence

consists of reefing the tissues at the bladder neck (Kel^v’s technique). In my

experience, it is not possible to find adequate structures for this repair in c%er3

case as shown in Fig. 83 of the author. The treatment of vesical fistula, as well

as that of urctenil fistula, is adequate. The various techniques for transplanfa'

tion of the ureters into the bowel are described, including rectal implantation

1 )%' the vaginal route.
*

Succeeding chapters deal with lesions of the kidney and ureter. Nephropexy

for movable kidnev producing symptoms is indicated in only about one-fourth of

the patients. Ureteral stricture and multiform elTccts ascribed to it are detailed.

The clinical forms of renal infection, tuberculosis of the urinary tn.ct, calculous

di.«ease and tumors and trauma to kidney and ureter arc fully described.^

This urolngv of the female is lavishly and artistically illustrated. The repro-

duction of the x-ray films is unusually good. Chapter bibliographies are judi-

ciouslv selected. This is a valuable contribution. The gynecologist and ohstelri-

laVd and tire Union Memorial nospltal. 511

panv, Baltimore. lPi 4 .

M-t
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ciaii heretofore have been forced to vrade thiough books on general urologj',

v’hich focus chiefly on lesions in the male, in order to find scant references here

and there to problems restricted to female patients.

E. T. Frank.

Dr. Corner, vho has previously vritten a book designed for the laity called the

Hormones in Human Reproduction, has now uTitten another volume, Ourselves Un-
born. An Embryologist’s Essay on Mans which appears as the twenty-first Terry

Lecture. 'Usuall}* a book designed for the laity, with very few exceptions, is an

unpleasant chore for the reviewer. This certainly cannot be said for this volume
which deals with embryologj', particularlj’- with human embryology. Dr. Corner

has an uncannj' talent for iwesenting in nontechnical terms the most difficult sub-

jects. In this embryolog}', he gives the minutiae of this science, based on the

huge Carnegie Institute collection, in a fully understandable fashion, and in such

a wa}' as to prove as absorbing and worth-while reading to the physician or medi-

cal student as to the lay reader. It requires a special talent to accomplish this

difficult task. I have no hesitation in recommending this book to the profession

as warmly as I do to the inquiring and educated layman.

E. T. Frank.

A very logical publication arrangement brings two companion volumes on the

subject of infertility which together consider the fertility of a couple rather than

merely that of an individual. Siegler in his Fertility in Womens discusses the

causes, diagnosis, and treatment of impaired fertility in the female while Hotch-

kiss in his Fertility in Men'* discusses the same topics with regard to the male in

the sterile mating.

In Fertility in Women, Siegler develops a logical perspective in his discussion of

the subject. In his opening, and somewhat historical chapter, lie makes the surpris-

ing statement that among Catholics the birth rate fell steadily from four offspring

in a marriage in 1913 to two each in a marriage in 1920. Other racial and geo-

graphic factors are here evaluated.

The author’s evaluation of fertility reveals its complex nature, and he dis-

cusses the various types of sterilit3’-, with a definite and methodical plan of in-

vestigation of sterile matings including the historj', phj’sical examination, and

the marital relation. Proceeding to phj^siologic and functional development, there

is a comprehensive discussion of the phj'siologj' of the female sex cj’^cle. Par-

ticularlj' is this developed in relation to ovulation; the factors producing it, as

well as the relation of ovulation to the various phases of the sexual act. Con-

siderable space is devoted to the determination of the time of ovulation. Per-

formances of various tests to determine the functional changes of the menstrual

cj'cle are detailed and illustrated. The author assumes from the many investi-

gations of his own and others that ovulation may occur at anj' period in the

cycle, but particularly from the eighth to twentieth day. He feels that the simple

procedures of proved value are sufficient to determine ovulation and may be

checked, when necessarj', bj^ endometrial biopsj' and hormonal assaj’^s. In the

third part of the book he takes up treatment, discussing the factors and tlie

-Ourselves tJnborn. An Umbrj-oloBist’s Essay on Alan. By George W. Corner.
1S8 pages. Yale University Press, New Haven. 1944.

^Tertility in Women. By Samuel L. Siegler, M.D., F.A.C.S. Attending Obstetrician
and Gynecologist, Brooklyn Women’s Hospital ; Attending Gynecologist, Unity Hos-
pital. With a Foreword b>' Robert L. Dickinson, M.D. 194 illustrations including 40
subjects in full color on 7 plates. J. B. Lippincott Company, Philadelphia, Ijondon,
and Montreal. 1944.

•‘Fertility in Aten. By Robert S. Hotchkiss. B.S., AI.D. Lieutenant Commander
(MC) USNR (on active service). Asst. Prof, of Urologj' New York University Medi-
cal College. With a Foreword by Nicholson J. Eastman, ALD. 95 Illustrations. J.
B. Lippincott Companj', Philadelphia, London, and Alontreal. 1944.
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methods ndiich may be used to overcome infertility. He states in this discussion

that relief of sterility by hormonal therapy was found to be variable, unpre-

dictable and disappointing. The .surgical therapy of conditions accounting for

faulty reception of spermatozoa is discussed. It is interesting to note that the

author had four, of twenty-three patients operated upon for tubal occlusions,

conceive and deliver at term. One feels that the author is opposed to artificial

insemination; he states that very few sterile couples qualify for it.

In the companion volume, Pertility in Men, Hotchlriss discusses the. .subject of

infertility from the male standpoint. Particularly' valuable is the opening chap-

ter regarding past prejudices on the part of the male and suggestions as to the

physician ’s approach to this phase of the question. The author discusse.s the

anatomy and physiology' of the male genital orgams, and describes the varioii.s

pathologic lesions which may influence the function of the testes and other ele-

*ients of the male generative tract.

A comprehensive picture of the metabolism and composition of the semen is

given. Under clinical inferences, the author discusses the relationship of the

female genital secretions as they arc related to the welfare of the sperm. This ques-

tion is also taken up by Siegler in his book, and apparently this relationship

forms one of the still unsolved questions of infertility'.

Several succeeding chapters are devoted to the methods of appraising fertility

in men, which include laboratory' analyses, cell counts and morphology' with a dis-

cussion of the variabilities of semen and the factors which influence their

characteristics.

Dr. Hotchkiss closes this book with a very' rational consideration of the prob-

lems of treatment, and he has made a final chapter of unusual value by in-

cluding case histories to illustrate effects of treatment in the deviations of

semen, volume, motility, number, percentage of abnormahs, usually encountered.

The text is clear and concise and emphasis has been placed on the practical detail.'.

These companion volumes are highly' recommended to all tho.se who are inter-

ested in any' part of the subject of infertility' since they offer a fine working

guide to the problems of a couple so troubled.

Pini.ii’ F. Wju.iaM.s.

A second edition of Novak’s Textbook of Gynecology^ has appeared after an

interval of three years. The text has been enlarged by more than one hundred

pages, and forty additional illustrations. The title of the book has been shortened

from Gynecology and Female Endocrinology to a Tcxihoolc of Gynecology.

The revision has been thorough. Two new chapters have been added. The

embryology is largely' based on the slides loaned by Dr. Robert !Mey'er. 'J’he de-

scription of the formation of the vagina is particularly adequate, and the illii.s-

trations are interesting. The final chapter, written by' H. Everett deals with

the common disorders of the femtile urinary' organs. It covers the ground .'ido-

quately'. The treatment of gonorrhea is to be commended bccau.'c the main Innit-

ment now consists of sulfa therapy' with entire omiss'ion of local treatment during

the acute stages. It might have been mentioned fluit the small number of sulfa

resistant eases, particularly the chronic ones, can be etired by means of penicilliu-

Throughout the text, Gartner’.* duct, etc., is “ Giirlner ’.s.” Augii.'t (cirtner

was a German bacteriologist after whom the Gartner ’s bacillus, nienihcr of tin

.salmonella groiip was named; Herman T. Gartner wa.s a Daiii.sh tmuloniist '-ho

de.scribed the residue of the Wolffian duct found in the female.

=T.-xl1.f.oU of r,v.wr«lo«o'. Bv Emil Nov.ak, M.B., F.-YC..'-'. As-oel.ate In

coloCT'. The John,* Ifopkin.s :Medicnl Fchool ; Gynr-colotrtst. Bon Fecotiri'

HoppUatfJ. Sf*confl KOHIoH- <05 Tin* ilUani.- anJ ^

pariy, BalUmore. lim.
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Kovalc’s Gynecology is a very readable textbook ^Yllicll covers tlie ground tlior-

ouglily. The author has the ability to describe conditions clearly and particularly to

correlate, clarify and epitomize the enormous amount of material which has accumu-

lated. Short bibliographies are found at tlie end of each chapter.

E. T. Frank.

Peel has undertaken the task of revising and enlarging a Textbook of Gynae-

cology by Forsdike.o Judged bj' American standards the book approaches an

ample compend rather than a textbook. The chapters on physiology and hormonal

control are clear and up to date. The clinical conditions are tersely and well

presented. The treatment advised is conservative.

The illustrations of gross specimens are good and numerous. The draAvings

of microscopic specimens are quite schematic, the photomicrograi^hs are better.

An appendix containing “endocrine products available in Great Britain and the

Colonies” contains a long list of biologically tested pharmaceuticals with name?

foreign and unknown in the United States. For the student studying in this

country the book has little to offer.

E. T. Frank.

History of Gynecology by Leonardo" has a foreword by Greenhill and a second

one by Victor Eobinson. The subject is covered in twenty-eight chapters, and

takes in the usual history of ancient medicine beginning with the Egj'ptians and

the middle ages, the gynecolog}' of the Eenaissance, and those of succeeding

centuries.

To me the most interesting chapter is that on recent advances in wdiich the

author covers the development of gynecology in the last one hundred and fiftj’

years very briefly, but containing a great deal of worth-while material. The book
is well written and makes x^leasant reading. There is a bibliography at the con-

clusion, and both a subject and authors’ index which make reference eas}'.

E. T. FmVNK.

The third edition of Gynecological Therapy by Calatroni and Euizs to appear

since 1938, is a huge tome of 1212 pages, 38 chapters, with 442 illustrations. It

has been brought up to date by incorporating into the text our newer knowledge

on sulfa therapy, androgen therapy and discussion of the possible carcinogenic

effect of prolonged use of estrogens. A new chaprer on nonvenereal skin lesions

of the vulva has been contributed by Quiroga. The chapter on neuropsychiatry

is by Thenon.

The encyclopedic contents of this volume preclude an attempt at detailed

review Every fleld of gynecology including the allied gynecologic endocrinology

and radiotherapy are covered. Particular attention is given to functional dis-

turbances. Cancer as well as benign lesions are dealt with.

True to the title, therapy is the main theme, described in detail and often

embracing remedies, 'udiich have been abandoned in this country. Operative tech-

“ITorsdike’s Textbook of Gynaecolojjj-. Revised, enlarged and in part rewritten
by J. H. Peel, ALA., B.M., B.Ch. (Oxon.), P.R.C.S., AI.R.C.O.G., Assistant Obstetric
and Gynacological Surgeon, King’s College Hospital and Princess Beatrice Hospital,
etc. 440 pages. Grune and Stratton, New York. 1944.

’History of Gynecology. By Richard A. Leonardo, AI.D., Ch.AI., F.I.C.S. Fellow
Royal Society of Aledicine (London) ; Fellow American Aledical Association ; Fellow
International College of Surgeons, etc. Forewords bj’" Prof. J. P. Greenhill (Loyola
University) and Prof. Victor Robinson (Temple University). 434 pages. Froben
Press, New York. 1944.

“Terapeutica Ginccologica. Por Carlos J. Calatroni, Bocente Libre de Clfnica
Ginecoldgica (Buenos Aires), Jefe de Trabajos prActicos de la CAtedra and Vin-
cente Ruiz, Professor Titular de Clinica GlnecolOglca (La Plata), Docente Libre de
Clinlca Ginecologica (Buenos Aires) III Edicion. 1212 pages. Ferrari Hnos. Buenos
Aires. 1944.
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niques are outlined, frequently also illustrated. Each chapter is followed by an
ample formulary of prescriptions. Liberal, but on the whole conservative, use
of endocrine therapy is advocated. According to the authors no substantiated
proof of carcinogenesis in the human being due to the use of estrogens, has been
demonstrated. Androgen therapy is limited b}' its high cost and the dangers of

masculinization.

The book is lavishly and effectiveh' illustrated. Due credit is given to authons

when their illustrations are used. On the other hand, in this large volume there

is no bibliography and no index.

K. T. Fuank.

Proceedings of the Conference on Problems of Human Fertility edited hy
Engle® gives a detailed account of the meeting held in 1043, under the auspices

of the National Committee on Alaternal Health. Three topics %vere discus.sed

—

criteria of ovulation, some biological observations on the lower generative tract,

and in what fashion the placenta acts as a barrier between mother and child.

These fundamental questions were dealt with by a number of well-known in-

vestigators. It is impossible to single out individual articles for review. The

aspects covered were endocrine, embryological, histological, chemical as well as

physiological. The material is presented in a very compact way and in each

instance followed by a discussion by members of the conference. A huge amount

of information is given, information much of which has not yet reached publication.

' E. T. FitAXK.

Obstetrics

In this historical review Hydronephrosis and Pyelitis of Pregnancy'o Dr. llohcrt-

son documents 974 references. 'I’he facts and theories presented in these articles

and the deductions which he has drawn from them arc presented in a series of

fourteen chapters, which in discussing the etiology and pathogenesis of the two

subjects under consideration brings out the unntomic relations, bacteriology,

nervous chemical and nutritional influences. Timre arc also chapters on eclampsia,

intravenous urography and the end results of h.vdroncphrosis and pyelitis in

pregnancy. He summari'/.cs the material in the chapter entitled “Discussion'’

after which he enumerates the conclusions which may be drawn from Ids his-

torical review.

Kobertson feels that if the dilatation of the ureter in pregnancy is ahnornml

enough to constitute a real disease, and this is ins attitude, then measures for its

prevention as well as avoidance of its more dangerous complicaf ions should he

instituted. He regards hormonal influences and chemical and nutritional dis-

turbances as minor elTects. Infection, pyelitis and pyelonephritis are regarded as

subsequent to stasis. The author feels that every inflammation ol the renal or

urinary pelvis is accompanied by inflammation of tlie renal substariee. He is

skeptical about primary pathogenicity of JS. colL He argues against the hema-

togonous route and feels that most inflammatory lesions an; due to pafhogeidc hac-

teria which regularly inhabit the urogenital regions.

Regarding the prognosis he .suggests imsl puerperal infnivenoiis iirograjdiie studies.

Space has not })ermitfod him to di.^cn.ss tlic relationship of jiyclifis to the fetus,

^I'rocccdlnc* of Tlio Confprenoo on IToblpm* of Ilunuiti rertllH}-. Siion.sorcd 1)>

the National Committee on Maternal Health. .lanimrj- U. to 10, V.HZ.

T'dileil hr Earl T. Km;U-. 182 paces. Duhllsheil for the National Committee on M»

P-rnal IlealUi by Gcorce Banta Puhlishlnc Company, Menashn, WiKcon.sIn. K'fS.

^niT.H-onephro^is and (r.velonrplirltls) of ITecrumry: Ktlolocy

HlstorJC'il Review. Bv H. K. Ijobertson, M.D.. Seetlon on 1‘ntiio o- r

AStatoubv IT’- 210- F- b-®t.nder,s Company, PMiu-

doiphla, 15-14.
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interruption of pregnancy, or immediate life expectancy of the mother. Surgery

he states should be undertaken as a last resort, and he advises no succeeding preg-

nancy if any evidence of infection persists. This review is an excellent recapitula-

tion of the history and present-day facts on these urological entities.

. Philip P. AYilliams.

Weisman and Coates have written a complete monograph on The South

African Frog (Xenopus Laevis) in Pregnancy Diagnosis.!! This covers the sub-

ject very completely, including the discovery of this animal, its habitat, anatomy,

behavior, reproduction, etc. The African frog was first used for pregnancy tests

in South Africa, then taken up by Crew of Edinburgh, and introduced into this

countrj^ by Weisman. Apparently, the frog has been used extensively now by
others. As a test object, the accuracj' compares with both the original Aschheim-

Zondek and the Friedman tests.

To those unfamiliar with this test, it should be mentioned that the same frog,

if given a vacation of four weeks, can be used manj’ times. However, according

to Weisman ’s technique, eight frogs which would be sufficient for four tests, re-

quire three tanks of twelve gallons each in order to have a stock, a preparatorj’,

and a recovery tank. The authors use, except in advanced pregnancy, a concen-

tration of urine, precipitating SO c.c. of urine with twice the amount, of acetone.

The precipitate either obtained by decantation or centrifuged is then allowed to

drj' and is taken up in 2 c.c. or more of distilled water. An alternative method

after precipitation is to filter, and adjusted to a pH of 5.5. The animal is injected

in its dorsal Ij'mph space, with the equivalent of 40 c.c. of urine, and then placed

in a small test tank containing a one-half inch mesh screen, a small distance from

the bottom of the tank, through which the extruded eggs drop. The animals are

examined every four hours. If, after eighteen hours, no eggs are visible, the

test is considered negative. Animals which react negativelj' may be used again

in three to seven days.

In reading this monograph it becomes apparent that considerable care in keep-

ing these aninials is required. Their present cost, at retail, is ten dollars each.

E. T. Fraxk.

In Caesarean Section, The History and Development of the Operation From
Earliest Timesi^ which Dr. Young submitted as a graduation thesis of the Uni-

versity of Edinburgh in 1942, one finds a very complete history of this procedure.

He has delved deepl}^ into the origin of the name of the operation and its early

performances. He divides his story of the development of this operation into

three periods: that prior to 1500, the second period from 1500, when the first

authenticated operation, of cesarean section was performed on a living woman,
and the third period from 1876, which year marks the beginning of the develop-

ment of the modern technique of the operation following the work of Porro and

Sanger.

In the first section, the author has reviewed the literature of the time with

extensive quotations from the records of those days. It would seem that most of

the operations performed in that period were emergencies with high mortality.

!'Thc South African Frog (Xenopus Faevis) in Pregnancy Diagnosis. A Research
Bulletin. By Abner I. Weisman, M.D., Adjunct Gynecologist, Jewish Memorial Hos-
pital

; Assistant Visiting Gynecologist and Obstetrician, Metropolitan Hospital, New
York, N. y. and Christopher W. Coates, Aquarist, New York Zoological Society, Re-
search Associate to the Department of Pathologj', Jewish Memorial Hospital, New
York, N. Y. Aided by a grant from the New York Biologic Research Foundation.
1944.

’^Caesarean Section: The Historj- and Development of the Operation From Earliest
Times. By J. H. Young, M.B., Ch.B. Pp:224. H. K. I^ewis and Co. Ltd., lAindon,
1944.
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In tlie second period up to the introduction of the Porro operation, tlie terrible
mortalitj’’ produced a tremendous debate on the relative merits of cesarean section
and craniotomy. Nevertheless, as the author shows, the operation was incrca.s-

ingly performed in various countries.

The more successful results obtained bj^ the technique of Porro, led to develop-
ment of the classical operation and the seroserous approximation of the uterine

wound popularized by Sanger. After recounting the ever broadening modern in-

dications for cesarean section, the author relates the olTorts to popularize cesarean

section in placenta previa. He describes the efforts to avoid infection and in the

more recent attempts to reach the uterus extraperitoneally.

The author has given us a fine recital of the origin of this operation and of

the stages through which its evolution has come. The work is well documented
and the quotations from writings difficult to obtain are usually full. The book

should be of interest to those interested in the origin as well as the present place

of the operation in obstetric practice.
,

Philip F. Williajls.

The last issue of Dr. Greenhill’s Year Book (1943)i3 is again replete with a

valuable review of the annual progress in this field of medicine. Tlie abstracts

from the literature arc complete and supplemented by valuable editorial comments

as well as a most satisfactory index. The principal topics dealt with include the

use of the sulfa group of drugs, caudal anesthesia, vaginal infestations, clinical

pelvimetry, progesterone treatment of abortion, androgen therapy, hemorrhagic

disease in the newborn, endometrial biopsie.s, treatment of obstetric hemorrhage.s,

etc. Notwithstanding the absence of references to the foreign literature, there

is no apparent reduction in the size of the present volume, which demonstrates

the extent of the activity of American authons. Greenhill’s work constitutes an

invaluable source of information for the practitioner ns well as the specialist in

obstetrics and gynecology.

Geo. W. Kos.mak.

Dr. Read in his CMldhirth Without Feari-* again stresses the significance of

emotional factors on the reproductive functions of women to which he first called

attention in 193.3 in the book Natvral Chihlhirlh.

He regards pain, fear, and tension as a .syndrome which is responsible for the

pain of labor, and explains the various factors which predispose to a low thresh-

old of pain interpretation and which may be regarded ns subject to correction.

In discussing the factor of fear, he analyzes this emotion in relation to mental

imager}', and brings out the xioint that fear of childbirth is becoming a condi-

tioned reflex bringing about the idea of pain and its associated tension.

He feels that a thorough expdanation in early pregnancy to the patient of the

physiology of parturition and the various phenomenon of laiior would do much to

dispel the fear factor as a conditioning reflex. He c.xplains thoroughly the tyjic

of education employed both in pregnancy and at the beginning of labor, as car-

ried out in his own practice to the point where anestliesia is seldom, if ever,

needed. His application of the practice of relaxation in obstetrics, the thera-

peutic method developed by .Tacobson, bring.s about, apparently, a lessening of

the tension factor. He details instruction on the method by which such relaxation

may be obtained.

«TJie 10J.1 Year IIooU of On>.ti-<rIrs nn.l G> netolotry. BV A B-

Cfiicapo. Tlie Year Book Publlslx.-rs. Inc. KM l j). iiSt. I rice,

ocnUdhlrfli tVithouf T'c.nr. Tin- I'rlncIpICH nn<1 TTnrtlce of Nntiirnl

Orantly 151ck Head, At. A.. AI.D. V[>: 2.17. Harper and Lrotliers.

London. lOtt.

Groenlilll. M.D-,

ClilldlilrUi. B>;

New I'ork and
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Since American u’omen have been so sold, by lay publications, on the idea that

parturition is an exceedingly painful process, it is to be doubted r\’-hether a "wide-

spread adoption by obstetricians of Bead’s technique would bring about child-

birth without fear earlier than within a period of several generations.

Philip F. Williams.

Special Delivery by Eosenberg^s is a liandboolc for expectant mothers. In a

clear, understandable wajq the anatomy of the pelvis, the mechanism of labor,

the changes in the puerperium, in fact the entire process of delivery, including

the anesthesia, forceps, etc., are given. This little manual is well illustrated. Its

purpose is to dispel in the most effective wa5' the phobias entertained bj^ pregnant

women. Whether even this nicelj’" presented description will actually serve its

purpose must be considered doubtful. There is no question that an intelligent,

well-poised and well-balanced woman ma}’" derive distinct benefit from such knowl-

edge. On the other hand, the fearsome neurasthenic may very well react in quite

the opposite way.

E. T. Frank,

The thirteenth edition of DeLee’s Obstetrics for NursesH* appears under the

authorship of M. Edward Davis, M.D., and Mabel C. Garmon, E.N., who have

succeeded the late Doctor DeLee. The book has been reorganized on the unit

basis to bring it in line with the recommendations of the curriculum guide of

schools of nursing. The authors are fortunate to have had the assistance of many
able leaders in the obstetric and nursing field in preparing various sections of the

book, and the criticisms of those who are actively engaged in obstetric nursing.

)Specifically, one may mention the excellent new section entitled, “The Reasons

for Failure of the Fetus or Young Infant to Survive,’’ udiich particularly em-

phasizes the points brought out in an earlier section in the fifth unit in nursing

in the neonatal period.

Philip F. Williams.

Thirty Cases of Puerperal Infection by de Carvalho^ is a brief monograph,

detailing thirteen of the case histories. The value and dangers of the sulfa drugs

are discussed.

Miscellaneous

In this book. Pain Mechanismsis Dr. Livingston discusses the clinical aspects

of pain, especially the study and interpretation of the clinical syndrome which

may develop following nerve injury and which is designated as “ causalgia.’’

He acknowledges the complexities of the problems regarding pain, and the diffi-

culty of presenting the results of clinical observations and of physiological inves-

tigation in a manner at once acceptable to research workers as well as to the

“Special Delivery. The Expectant Mothers’ llantlbook. By B. D. Rosenberg", M.D.
With illustrations by Olaciys McHugh. 9G pages. Zif£-David Publishing Company,
New York. 1944. ,

“DcDce’s Obstetrics for Nurses. By M. Edward David, M.D., Professor of Ob-
stetrics and Gynecology, University of Chicago and Mabel C. Carmon, R.N., Chief
Supervisor and Instructor in the Birthrooms, Chicago Lying-in Hospital and Dis-
pensary. Thirteenth Edition. Reset. Pp: 575. HI. 306. W. B. Saunders Company,
Philadelphia and London, 1944.

“Trintn Cases do Infecoes Pnerperais. By J. Coriolano de Carvalho, Premio
Alvarenga da Paculdade Niicional de Medicina. 40 pages. Trabalho apresentado e
discutido na 11 Semana Paulista-Garioca de Ginecologia e Obstetrica, de Setembro
de 1943. Rio de Janeiro. 1943.

“Pain Mechiinisnis. A Physiologic Interpretation of Causalgia and Its Related
States. By W. K. Livingston, Lieutenant Commander, (MC), USNR. Pp: 248. The
Macmillan Company, New York, 1943.
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clinicians. The material deals, first, ndtli the physiology and psychology of pain;
second, with the clinical aspects, and finally, with the interpretation. Some chap-

ters of the book, chronic low back disability, the sympathetic component, and the

vicious circle, would be of interest to many gynecologists as an aid in the solution

of some traumatic or sympathetic system disorders, which not infrequently, ap-

pear in their practices. To the surgeon or neuropsychiatrist who will handle
many cases of this type after the war, this book should be of much value.

• Philip P. Williams.

After eight years, a second translation of Hermann Zondek's The Diseases of

the Endocrine G-lands by Carl Prausnitz Giles,io a translation of the fourth Ger-

man edition, has appeared. This is a book based upon a large clinical experience,

deeply tinged by the author’s personal views, often therefore interesting and

illuminating, but sometimes distinctly hypothetical. The book is designed for

clinicians.

The introductorj’’ chapters dealing witli the physiology of the hormones and

the individual glands are very clear, detailed and informative. The chapters on

diseases of the thyroid are good; those describing the pituitary disturbances are

excellent. Obesity is gone into fulty. On the other hand, only ten pages are

devoted to adrenal diseases and hyperinsulinism is given only five pages. Dia-

betes has not been included. Most of the remainder of the volume is devoted

to disorders of the generative system—both male and female—considered from

many aspects, including their effect on tumor formation, blood, etc. Tlicrapy is

described in great detail and without undue overoptimism. TJio illustrations arc

numerous and original. The translation is excellent and smooth.

R. T. Praxk.

According to the publisher’s preface. Sexual Anomalies^o was written by t)ic

pupils of Alagnus Hirschfeld, based upon his notes as well as his published papers.

Hirschfeld had planned to write this book himself. TIio names of none of these

pupils appear in the volume. The book is designed for those whose professional

duties require a knowledge of sexual pathologj’—physiciam;, criminologists, at-

tornej’S, judges, probation officers and educators.

In the early years of this century, Hirschfeld played a dominant role in this

field throughout the Germanic countries. He founded and endowed an institute

for Sexualwisscnschaft in Berlin, and then presented it to the Gorman people.

With the advent of the Nazis, the institute was discontinued, the author's books

publicly burned, as well as his notes and huge number of case histories.

In the present textbook, Hirschfeld and his jrupils have essayed to combine the

developmental, hormonal and Freudian theories in a concise, readable form. J he

main bulk of the volume consists of numerous case histories.

R. T. Fkakk.

JiSTlip Hisoascs of tlie Kndoerino Glnmln. By Hermann Zomiek, M.l>.

sriisrc

Profe-or of HvnicnTantl Tmcteriolop>-. Unlver.«Uy of Breslau, -um pa^'es. tMIHatn-

& wiiklns Company, Baltimore. 13-M.

Anomalies and I'erver^ioim. Pliy.^ical and FsycIioloKlcal TJeveloprnent « •

Treatment. A .?!tmmarv of tlm tVorks of ll.o IVJte rrofeesor Hr. JlaCTUs "j

Pre^fdent of the tVorld 'Leatrue for lirforrn. Hirertor of Oie Institute for •

T5<^‘rlin, file. Compiled ^ llumblf; J'*

SciR Aider I^ublL-Iier. London, Kimlnnd. Km.-r.^on Book.-, Inc.. Aev,- lork. lJU-
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From its initial chapter on historical consideration, to the concluding, very

timely chapter on Intravenous Anesthesia,21 in Military Surgery, this monograpli

discusses exhaustively a technique which is assuming increasing importance in

the field of anesthesiology and surgery. Individual chapters are allotted to all

the drugs that have been employed for anesthesia by this method. Following a

historical survey, the chemistry, pharmacology, clinical use, indications and con-

traindications for administration of these agents, are discussed -in detail. A com-

plete bibliography is included in each chapter. The technique of administration

is described thoroughly by the text and by numerous illustrations.

Special consideration is given to pentothal sodium, which to the present time,

has proved to be the most satisfactory drug for intravenous anesthesia. The
author’s verj^ extensive personal experience in the use of this drug makes this

chapter particularly valuable. This is an informative book for the anesthetist

student and research worker.

Bernard H. Eliasberg.

This volume The Art of Aiiesthesia22 carries but very inconsequential changes

in the text of the previous edition. There has been added a chapter on Fire

Hazard in Anesthesia, a chapter on Our Wives and Children—Who Shall Anes-

thetize Them? a very short chapter on Continuous Spinal Anesthesia, and a con-

cluding, ver}’ brief chapter on Continuous Caudal Anesthesia in Obstetrics. Its

popularity is attested to bj' the fact that it has undergone seven editions.

Bernard H. Eliasberg.

The fifth edition of Hewer’s Recent Advances in Anaesthesia and Analgesias^

has appeared in twelve years. This is not surprising because the book contains

a large amount of information in small compass.

In spite of the pressure of war, research in anesthesia has not lagged, in fact

it has been stimulated in certain fields. The new edition contains additions on

anesthesia for thymectomy (myasthenia gravis), intravenous general analgesia

with ethyl chloride, trichlorethyline and procaine, analgesia in obstetrics, frac-

tional caudal block, etc. Concise chapter bibliographies and liberal illustrations

add to the value and readability of the book.

B. T. Frank.

Minor Surgery,24 edited by Eolleston and Moncrieff, contains eighteen contribu-

tions by as many authors on diverse subjects—minor wounds, sprains, the feet,

the hand, the mouth, the nose and throat, the ear, the eye, bursae and ganglia,

some benign tumors and cj'sts, skin infections, the rectum, the genitourinary

sj'stem, nonoperative treatment of hernia, varicose veins, ulcers and phlebitis,

gjmecology, childhood, and anesthesia and analgesia.

There is no preface or introduction, but from the text one gathers the impres-

sion that this small volume is designed for ready reference especially for the

^Intravenous Anesthesia. By R. Charles Adams, M.D., C.M., M.S., Associate in
Section on Anesthesiology, Mayo Clinic, Rochester. Minn. Cloth. Pp. 663, with 75
illustrations. New York and London. Paul B. Hcreber, Inc., 1944.

"Xhe Art of Anesthesia. By Paluel J. Flagg, M.D. Visiting Anesthestist to Man-
liattan Eye and Ear Hospital. New York City, Seventh Edition. Cloth, Pp. 519,
with 166 illustrations, and foreword hy Dr. Rudolph Matas. Philadelphia. J. B.
Lippincott Co. 1944.

“Recent Advances in Anaesthesia and Analgesia (Including Oxygen Therapy) by
C. Langton Hewer, M.D.. B.S. (Dond.), D.A. (Eng.). Senior Anaesthetist, St. Barthol-
omew’s Hospital and St. Andrew’s Hospital. Dollis Hill ; Anaesthetist, Erompton
Chest Hospital and Emergency Medical Service, etc. Fifth Edition with 141 illus-
trations. 343 pages. The Blakiston Company, Philadelphia. 1944.

=*Mlnor Surgery. Edited by Humphrj" Rolleston and Alan Moncrieff. 174 pages.
Philosophical Library, New York. 1944.
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practitioner, rvho must be prepared to cope ivitli all situations often under war-
time conditions. However, the content is not limited to acute or traumatic ais-

turbances.

Tor disinfection of minor wounds Dettol is recommended. Varico.se veins arc
injected with quinine and urethane. The chapter on gynecology was contributed
by Douglas ATacLeod. It includes Bartholiuian conditions, urethral caruncle,
episiotomy, perineal and vaginal lacerations, cervical polj^ps, trachelorrhaphy,
amputation of the cervix, cervical dilatation, curettage, insufflation and visuali-

zation of the tubes. That the advice is designed for action under wartime con-

ditions is evidenced bj’’ the advice for treatment of complete perineal tears—
‘ ‘ Sliould the delivery occur at night, it is wise to wait until the following day in

order to have sufficient light and assistance at its performance.”
The text is concise and authoritative.

E. T. Fkank.

A monograph by Ribeiro on Lithlasls of the Appendixaa contrasts tlie frecjuency

of coproliths and the raritj' of true appendicular stone. A coprolith is a fecal

concretion; a stone usuall}’' consists of a fecal core about which mineral salts have

formed layers. During its formation stones remain clinically quiescent, but eveii-

tuall}' ma3' produce an acute appendicitis.

The author reports one case, the appendix containing four stones. Complete

literature.

E. T. FfanK.

Chronology of the Evolution of Plastic Siirgeryzo is in the nature of a pro-

spectus of a book to appear next year b^' the same author and publishers, a chro-

nologj' which covers the periods from the first centurj' b.c. to 1944, in the form of

a thirty-two-page pamphlet. It begins with the Chinese tannic acid treatment of

burns five thousand j-ears b.c., and ends witJi an osteoplastic procedure for funnel

chest. For quick reference it might be of %'aluc.

E, T. FltANlc.

This book 2 " represents, in large part, a summaiy of the studies made bj- thc.se

authors in hj'pertensive diseases by measurements of tiie elTcctive renal blood

flow, filtration rate and ma.xinial tubular excretory capacitj' with the diodrast and

inulin methods devised b^- Homer Smith. There arc excellent chapters on the

clinical aspects of In'pertensive diseases, on s^'Stemic hcrnod\mamic alterations in

h3'pertension, and renal functional and renal hcmod3-namic alterations in liyper-

tension. The3’ repeat the often quoted ^statement that "the cause of essential

h\'portension is unknown.” While this is true as far as the precise mechani.sm is

concerned, one cannot ignore the abundant accumulated evidence of the ps3'clio-

genic origin of essential h3-pertension. Indeed, the authors emphasize the value

of ps3"chotherap3' in the therap3-, but aside from this brief coninient there is no

-IJlfnsc do Apf-ndlcp. By Eurico Br.anco Ribeiro. Director Do .Sanatoiio Srio Lucas.

S7 page-s. Socledade Editora I^It-dlca Limitadn, Sao Pauio, Brazil.

«Ctironolo»ry of «Iic Jividiitlon of lUflsjlr Siirr:ery. By Maxwell Maitz, B..S.,

ReV P.I.C.S. • Director, Deiiarlnicnt of Ihnstlc and Reconstructive Surgery,

Side Hospital .and Dl.spcn.sary ;
Honorary Profe.ssor of .Surgorj-,

Domingo, Nicaniugua, Honduras, Jsan fcatvador, Guatemala, etc. T ids f-lii onolcaj

f.s a ,‘^ectlon from tiie autlior’.s volume: The Evolution of Idiustic .Surgery (I rob n

Dre-ss! ISlo). 32 Pages. Froin.-n I’re.ss, New Vor!;. 10!4.

"Ilvncrlrnsion and Jlrpcrtensivo By Wiillrtm Goldring, Associate Pre-

fes-^w M Med erne? Neh- York tjnlver.-ity College of Medicine ;
Cidef, NepI.rifis .m

mu.erfen.«ion Clinic, New York Unlve-rsity Ciink; ;
Pby.Mician to

IMvl-
Clinic and ,Vs,sociate Visiting Pliy.'-lcian, Third (New A ork i.H ^,1 Hc--
.eion, Bellevue Ho.‘j>itat ; Visiting Pliysicjan. <3oldw,'tter APmorial

bert Ciias'.s Assi.stant in-ofepsor of Medicine, New p orlc t nl'eislt> Cqlb b' oi At
.

Physician to the Adult Cardiac Clinic and ,\«sl.stant Vi.slUng Pby.-'lclan.

York Uffivcr.4ty) Medical Division. BeIPwue H«splt.-i!.- Cardiologist to (in- Ir<mb

Hospital. New York. Tiie Commonweaith Fund, J.t-M.
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discussion of this important phase of the etiology of essential hypertension. They
conclude that the results attained by experimental hypertension cannot be applied

to human hj^pertension except to a very limited degree, and that there is no

proof that essential hypertension is of primary renal origin. They are skeptical

of the reports of the cure of hypertension by unilateral nephrectomy. There are

two long chapters on therapy of hypertensive disease. They do not approve of

the thiocyanate treatment and conclude that renal exti'acts have thus far been

unsuccessful in the treatment of hypertension. The principal effect of sympa-

thectomy is the relief of subjective symptoms, and the occasional temporary re-

duction of blood pressure to lower levels.

The work concludes with several appendices on methodology of blood pressure

measurement with the direct method; cardiac output measurement; peripheral

resistance; the rate of glomerular filtration, effective renal plasma flow, maximal

tubular excretory capacity, maximal tubular resorptive capacity; composite kid-

ney function test, functional and hemadj'namic measurements of separate kidneys

and a presentation and discussion of renal functional data in hypertensive pa-

tients. One misses a chapter on the anatomical aspects of hj^iertension. The

authors omitted it because these may be found in other books, but this argument

may be applied to a large part of the text of this volume; a clear perspective of

hypertensive disease can hardly be gained without including a background in

morbid anatomy. Within its scope, this book is excellent and informative.

Eli Moschcowitz.

The Twentieth Edition of Borland’s Medical Dictionaryas covers every depart-

ment of medicine and surgery and the allied flelds. The many additions and

alterations required to meet recent advances have necessitated a complete revision

of previous editions. The Standard Nomenclature of Diseases and Operations has

been used as the basis of terminology and constitutes a notable feature. Atten-

tion may also be called to the gallery of portraits of eminent medical men and

their principal association with accepted terms. Perhaps in later editions, the

insertion of a few more biographic details might be considered. The various

tabulations are also of importance. The collaboration of Dr. E. C. L. Miller,

well-known librarian of the Medical College of Virginia, is an important addition

to the list of other competent authorities in their respective fields, making this

new edition the outstanding work of reference in American medical literature.

George W. EIosjiak.

This Golden Book29 is an anniversary volume dedicated to Pjofessor Osvaldo

L. Bottaro upon the completion of thirty years of professorship including his

gynecologic service at the Hospital San Roque (1912- ). The recipient of this

honor has published over many years diverse subjects in gynecology and ob-

stetrics, as well as on public health problems.

The content of this faultlessly gotten up vmlume of nearly five hundred pages

'does not lend itself to detailed review as it embraces every aspect of medicine

including such diverse subjects, selected at random, as the medical, ethical and

professional aspects of female sterility, the treatment of tuberculous cavities,

postoperative exophthalmos in Basedow’s disease, recent advances in the therapy

of mental diseases, in addition to a number of strictly gynecologic themes.

E. T. Eraetk.

-®The American llliistrntecl Medical Hictionarj'. By W. A. Newman Borland, A.M.,
ALB., P.A.C.S., Twentieth Edition. Revised and Enlarged. With the Collaboration
of E. C. L. Aliller, AI.B., Philadelphia and l.ondon, W. B. Saunders Co., 1944. 1668
pages. Pi'ice 57.00, thumb-indexed, 57.50.

®I,il>ro do Oro. Ofrecido A1 Professor Honorario Br. Osvaldo L. Bottaro. A1
Cumplir 30 Anos en el Ejercicio Del Profesorado por sus Dlscipulos, Colaboradores
y Amigos. 493 pages. Alfredo Frascoli, Buenos Aires. 1943.



Item

American Board of Obstetrics and Gynecology

Examination

The next written examination and review of case histories (Part I) for all can-

didates will be held in various cities of the United States and Canada on Saturday,

February 3, 1945, at 2:00 P.n.

Arrangements will be made so far as is possible for candidates in Military Service

to talce the Part I examination (written paper and submission of case records) at

their places of duty, the written examination to be proctored by the Commanding
OfScer (medical) or some responsible person designated bj-^ him. Material for the

written examination will be sent to the proctor several weeks in advance of the

examination date. Candidates for the February 3, 1945, Part I examination, who

are entering Military Service, or who are now in Service and may be assigned to

foreign duty, may submit their case records in advance of the above date, by for-

warding the records to the Office of the Board Secretary. All other candidate."

should present their case records to the examiner at the time and place of taking

the written examination.

The Office of the Surgeon General (U. S. Army) has issued instructions that men

in Service, eligible for Board examinations, be encouraged to apply and that they

may request orders to Detached Duty’ for the purpose of taking these examinations

whenever possible.

All candidates will be required to take both the Part I examination, and the Part

II examination (oral-clinical and pathology e.xamination). Candidates who suc-

cessfully complete the Part I examination proceed automatically to the Part 11

examination to be hold later in the year.

Notice of the exact time and place of the Part TI cxJiminafions will bo sent all

candidates well in advance of the examination date. Candidates in Military or

Naval Service arc requested to keep the Secretary’s Office informed of any change

in address.

If a candidate in Service finds it impossible to proceed with the examinations of

the Board, deferment without time penalty will be griinted under a waiver of our

publi.shcd regulations applying to civilian candidates.

For further information and application blanks, address Dr. Paul Thus, Secre-

tary, 1015 Highland Building, Pittsburgh ((5), Pennsylvania.

Pxun Titu.s,

Necrology

Elijah White Titus

Elijah IVhite Titus, :M.D., a graduate of George Wn,«hington University, in

1910, Clinical Professor in Obstetrics and Gynecology' the latter. Attending

Gvnecologist in the Columbia Hospital for Women tind the George Washington

University Hospital, Fellow of the American College of Surgeons, Pa.st I're.-ident

of the Washington Afcdical Society, a diplomatc of the Board of Ohxtctrscfi an'*

Gynecology, died at his home, in Wa.sldngton, D. C., December IJ, 1011, after a

brief illness.



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL
SOCIETIES-

(Appears in January, April, July, October

)

American Gynecological Society. (1876) President, Edward A. Schumann, Phila-

delplua, Pa. Secretary, Howard C. Taylor, Jr. 842 Park Ave., New York, N. Y.

Next' annual meeting, June, 1945.

American Association of Obstetricians, Gynecologists and Abdominal Surgeons.

(1888) President, Lewis F. Smead, Toledo, Ohio. Secretary, James K. Bloss,

418-llth Street, Huntington, W. Va. Annual meeting Hot Springs, Va., Sept.

1944.

Central Association of Obstetricians and Gynecologists. (1929) President, John

H. Moore, Grand Forks, N. D. Secretary-Treasurer, W. F. Mengert, Dallas, Tex.

Annual meeting not announced.

South Atlantic Association of Obstetricians and Gynecologists. (1938) Presi-

dent Oren Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va.

Annual meeting cancelled.

A. M. A. Section on Obstetrics and Gjmecology. Chairman, Philip F. Williams,

Pluladelphia, Pa. Secretary, William Mengert, 2211 Oak Lami Ave., Dallax Tex.

Next meeting, Philadelphia, Pa., June 18-22, 1945.

New York Obstetrical Society. (1863) President, W. E. Studdiford. Secretary,

E. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo-

ber to May, Yale Club.

Obstetrical Society of Philadelphia. (1868) President, Charles A. Behney
Secretary, John B. Montgomery, Pro tem, 1930 Chestnut St., Philadelphia, Pa
First Thursday, from October to May.

Chicago Gynecological Society. (1878) President, William J. Dieckmann. Secre-

tary, Herbert E. Schmitz, 25 East Washington Ave., Chicago, HI. Third Friday,

from October to .Tune, Hotel Knickerbocker.

Brooklyn Gynecological Society. (1890) President Chas W. Mueller. Secretary,

William T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from October

to Maj’’, Kings County hledical Society, 1313 Bedford Ave., Brooklyn, N. Y.

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence

Wharton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md.

Meets quarterly at Maryland Chirurgical Faculty Bldg.

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll

J. Fairo, Cincinnati, Ohio. Third Thursday of each month.

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray.

Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from

September to May, Brown Hotel.

Portland Society of Obstetrics and Gynecology. President, Howard Stearns. Sec-

retary, William M. Wilson, 545 Medical Arts Bldg., Portland, Ore. Last Wed-
nesday of each month.

Pittsbmrgh Obstetrical and Gynecological Society. (1934) President, H. A.

Power. Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa.

First Monday of October, December, February, April, and June.

Obstetrical Society of Boston. (1861) President, Thos. Almy, Fall Eiver, Mass.

Secretary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday,

October to April, Harvard Club.

•Changes, omissions, and corrections should be addressed to the Editor of the
JoURivAi., TJie number after the name is the year of founding.
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New England Oljstetrical and Gynecological Society. (1929) President, Eoy J.

Heffcrman, Brookline, Mass. Secretary, Bred J. L3'nch, 475 Comnioinvealth

Ave., Boston, Mass. Meetings held in Maj'’ and December.
Pacific Coast Obstetrical and Gynecological Society. '(1931) President, T. Floyd

Bell. Secretary-Treasnrer, William Benbow Thompson, 6253 HoIlyTTOod Blvd.,

.
Los Angeles, Calif.

Washington Gynecological Society. (1933) President, James R. Costello. Score-

tary, J. Keith Cromer, 1835 Eye St., N.W., Washington, D. C. Fourth Satur-

day, October to May.
New Orleans Obstetrical and Gynecological Society. (1924) President, E. L.

Zander. Secretary, B. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meet-

ings held every other month.
St. Iiouis Gynecological Society. (1924) President, S. A. Weintraub. Secretary,

Joseph A. Hard}', Jr., 4952 Maryland Ave., St. Louis, Mo. Meetings second

Thursday, October, December, February', and April.

San Francisco Gynecological Society. (1929) President, B. Glenn Craig. Secre-

tary, D. G. Morton, California University Hospital, San Francisco, Calif. Eeg-

ular meetings held second Friday in month from October to April, University

Club, San Francisco, or Claremont Country Club, Oakland, Calif.

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F.

Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex.

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De-

troit Obstetrical and Gynecological Society.) President, Norman F. Miller. Sec-

retary, Milo B. White, 2799 W. Grand Blvd., Detroit, Mich. Meetings first

Tuesday of each month from October to May (inclusive).

Obstetric Society of Syracuse Hospitals. (1938) President, Edward C. Hughes.

Secretary, Nathan N. Cohen, 713 E. Genesee St., Syracuse, N. Y. Meets second

Tuesday of September, November, January', March, and May'. Smspended for

the duration.

Alabama Association of Obstetricians and Gynecologists. President, .7. M. Weldon,

Mobile, Ala. Secretary, Eva F. Dodge, Montgomery', Ala.

San Antonio Obstetric Society, President, I. T. Cutter. Secretary, S. Foster

Moore, Jr., San Antonio, Tex. Afeetings held first Tuesday of each month at

Gunter Hotel.

Seattle Gynecological Society. (1941) President, B. Philip Smith. Secretary,

Gerhard Ahnrjui.st, 133G Madison Street, Seattle. Aieetings held on third

Wednesday' of each month.

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A.

Mcchler, 1612 Tremont St., Denver, Colo, Suspended during war.

Wisconsin Society of Obstetrics and Gynecology. (1940) President, Boland S.

Cron. Secretary, Robert E. McDonald, 425 E. Wisconsin Are., hrihvaukce, Wis.

Meetings held in ]Ma\' and October,

San Diego Gynecological Society. (1937) President, Geo. D, IIufT. Secretary,

Frank Bussell, 233 A St., San Diego, C.alif. Meetings held on the last Wednes-

day of each month.

North Dakota Society of Obstetrics and Gynecology. (1938) President, Balpn

E. Leigh, Grand Forks. Secretary, G. Wilson Hunter, S07 Broadway, Fargo,

N. D.

Virginia Obstetrical and Gynecologic.!! Society. (1936) President, A. L. Carson,

Jr. Secretary, L. L. Schamburger, C28 State Office Bldg., Richmond, Vn. Next

meeting not announced.
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Original Communications

THE VALUE OF VAGINAL SMEARS IN THE DIAGNOSIS
OF EARLY MALIGNANCY-f

A Preliminary Report

Charlotte A. Jones, M.D., Theodore Netjstaedter, jM.D., and
Locke L. IMackenzie, M.D., New York, N. Y.

(From the Gynecological-Endocrine Clinic, New York Post-Graduate "Medical School

and Hospital, Cohmhia University, and the Strang Clinics of the Memorial

Hospital and the New York Infirmary)

Any procedure that facilitates the early diagnosis of a disease as

devastating as carcinoma of the uterus deserves serious considera-

tion and e:^ensive trial. In spite of improved thera])eutic methods,

clinicians are often handieapijed by their inability to discover the neo-

plasm early enough to insure the maximum effect fi-om the available

therapeutic measures. Papanieolaoiff*® and his associates, who have

.studied the cellular details of vaginal smears for a number of year's,

have opened a field that may eventually revolutionize the story of pelvic

carcinoma in women. The material included in this survey is submitted

as a preliminary report of tire results obtained from the microscopic

examinatiorr of the vagirral fluid aspirated as a rorrtine procedure from

a selected group of gyireeologic patierrts. Paparricolaou does not claim

that this method of diagrrosis is the final arrswer to the problem, birt the

results obtairred Avould seem to iirdicate that it is a- step in the right

direction. He further mairrtairrs that, ‘‘The vagirral smear should be

corrsidered as an accessory or prelimirrary method of diagrrosis, arrd

the actual denronstration of maligrrant cells irr the biopsy specimen

shoirld be the basis for decision as to the method of therapy. ’ Irr the

marragement of our cases, we too, have fell that palients whose vaginal

This study was in part carried out by the jrenerous contributions of Jeremiali
Millbank, ‘William Burton Jr., and Elise Strang- L’Esperance.

tPresented at a meeting of the Section on Obstetrics and Gynecology of the New
York Academy of Medicine. January 25, 1944.

Note; Tlie Editors accept no responsibility for the views and statements of

authors as published in their ‘ ‘ Original Communications. ’ ’
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smears ^Yere indicative of malignancy should be subjected to further
study, and that the tissue sections must be the criterion for final diag-

nosis.

Method of Examination

The method of obtaining- tlie vaginal smear is simple. The equipment
necessary for each a.spiration consi.sts of a .slightl.y curved glass pipette
to which is attached a small rubber suction bulb

;
two microscopic slides,

each equipped with a paper clip; and a fixative (a mixture of equal
parts of 95 per cent ethyl alcohol and ether).

The smear is taken before an.y examining lubricant is used. The labia
are separated and the pipette is introduced high into the vaginal vault,
with the bulb compressed. As the pipette is withdrawn, the bulb is then
slowly decompressed. The material thus obtained is then sprayed over
the surface of the slide and .spread evenly. Better cellular ditferentia-
tion is effected when smears are even and thin. The moist slides are

immediately immersed in the fixing solution where they may remain for

an indefinite period. The vaginal spreads are stained either by Papan-
icolaou’s method,'* or b.y a modification of it developed at our laboratory
at the Post-Graduate Hospital.-"’ Both stains have the specific prop-
erties for emphasizing maximum nuclear detail, which is of paramount
importance for accurate diagnosis, but the examiner’s ability to recog-

nize abnormal cells and interpret their histologic peculiarities requires

a thorough knowledge of normal vaginal c}d.ologJ^ The diagnosis of

malignancy is made from the vaginal smear just as it is from the tissue

section, depending upon the pre.senee of cells wliich e.xhibit stnictural

abnormalities. In the smear, aberrant cellular forms are much more
striking than in the section. ‘ Certain characteristic features are recog-

nized as being common to vaginal .smears from both cer\^al and funda l

carcinoma. These are evident to the experienced investigator with low-

power microscopic examination, and maj’- be enumerated as follows:

1. Large numbers of leucocytes, chiefly polymorphonuclears, are com-

monly found. These tend to be clumped as well as scattered, and many
are seen engulfed by other cell.s.

2. Bacteria are numerous.
3. Red blood cells are found in varyijig numbers even in the early

stages. Generally, they will have lo.st their cleai’-cut outlines and appear

erenated, degenerated or as .shadow forms. The finding of red blood

cells is considered so important, that in their absence, one should hesi-

tate to render a positive diagnosis of malignancy. There are, however,

exceptional instances of some very' early' cases in which red blood cells

are not found.

4. The degree of cornificalion is frequently higher than in smears

from nonmalignant cases, and it is common to find the cancer cells

themselves cornified.

5. Hisfioevtos, appearing as single cells, arc very common. Ihcy arc

large, foamy', often multinucleated celts, who.se cytoplasm engulfs Icuco-

evtvs] cellular debris and degenerated red blood cells.

’

6. Bizarre cellular forms arc found of varied .size and .shape, me

cvtopla.sm is Inmerchromatic and contains deeply .staining granule.^.

Vacuoles are frequently found, and the.se often contain imrcstcd cellu-

l-ir debris The nuclei of the.se celts are dense, graniitar. Jmcgulai n

forni and mav show ju-ophascs or arrested jihascs of mitosis. Thc.se are

the malignant celts which determine the final diagnosis.
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Clinical Investigation

This study includes the examination of 434 patients. Of this num-
ber, seven failed to return for proper folloAV-up

;
the conclusions, there-

fore, are based upon 427 eases. Two hundred and forty-five individuals

were seen in the Strang Clinic, and one hundred and eighty-two in the '

Gjuiecologieal-Endoerine Clinic of the New York Post-Graduate Hospi-
tal. In 91 cases, a diagnosis of malignancy was made from the vaginal

smears, of which 82 were confirmed by biopsy or curettage. The diag-

nosis of carcinoma of the cervix was made in 53 instances
;
carcinoma of

the fundus in 37, and sarcoma of the cervix in 1 case. Of the slides

examined at the Post-Graduate Hospital, 43 positive slide diagnoses of

cancer were made; 31 of which were of carcinoma of the eervix; 12 eases

of carcinoma of the fundus, and 1 of sarcoma of the eervix. Forty-eight

positive smeare were obtained from the Strang Clinic; 22 of which were

indicative of cervical carcinoma, and 25 of carcinoma of the fundus.

Confirmation of the vaginal smear diagnosis was obtained through tis-

sue study in all but 9 instances. In 7 eases, a negative smear diagnosis

was reported, which was subsequently proved incorrect when curettings

were submitted.

The characteristic feature of a smear indicative of carcinoma of the

cervix is the aberrant cell which may assume one of many forms. These

cells present all the characteristics of a malignant cell and vary in out-

line. Variations include amoeboid, tadpole, saddlebag and other ir-

regularly shaped cells. The presence of cells such as these, plus the

diagnostic features already mentioned, indicates cervical malignancy.

Case 1.—^Slrs. M. H., aged 58 years, was first seen in the Strang
Clinic November 25, 1941, complaining of vaginal spotting of 4 months'
duration and low abdominal pain. Her past history was irrelevant, and
the menopause had occurred at 43 years. At her first clinic visit, vaginal

smears and a cervical biopsy were taken.

Vaginal Smear Beport: 11/25/41. (Pig. 1.) A large number of poly-

morphonuclear leucocytes is present and a moderate number of red

blood cells. There are many deep cells characteristic of the menopause.
In addition, there are numerous plaques of aberrant cells. These are

irregular in shape and consist chiefly of tadpole forms. The cytoplasm
is hjqDerchromatic and granular, and the nuclei are dense and contain

abnormal granules of various sizes. The smear is consistent with
squamous carcinoma of the cervix.

Pathological Beport: 11/26/41. (Pig. 2.) A small piece of tissue

is present, which is made up almost entirely of large, irregular squamous
cells with deep staining nuclei, many of which contain mitotic figures.

The stroma is markedly infiltrated with small Ijmiphoeytes and some
polymorphonuclear leucocytes. The tumor cells are seen to be invading
the sti’oma in several areas.

Diagnosis: Squamous carcinoma of the cervix—Gi’ade II.

Management: The patient was referred to the x-ray department for

therapy. Beginning November 26, 1941, she received a cycle of deep
x-ray amounting to 2,450 r. to 4 pelvic portals. February 4, 1942, a
radon bomb of ‘1,000 me. hr. was applied. During this period of treat-
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meiit, vaginal smears and cervical biopsies Avere taken. The first nega-
tive smear Avas obtained in October, 1942. Kepeated vaginal smears
taken in the folloAv-up clinic since then liave all been negative. Her
last clinic visit Avas December 14, 1942.

The diagnosis of carcinoma of the fundus is based upon the presence
of malignant endometrial cells. There Avere 35 cases in Avhich this diag-

nosis Avas made and confirmed. Tlie cell upon Avhicli the diagnosis is

based is small, round or euboidal, slightly larger than a leucocyte. The
nucleus is large in proportion to the size of the cell, stains deeply and
IS granular. Vacuoles are a common finding and may be so large and
prominent as to displace the nucleus to the periphery, causing the cell

to assume a sigiiet-ring appearance.

Case 2.—klrs. ]\I. S., aged 56 years, Avas first seen in the Strang
Clinic April 25, 1942, complaining of vaginal bleeding of six Aveeks’

duration. Her meno])ause had occurred at the age of 47, and Avas un-

eA^entful. Her past history Avas not significant. She Avas admitted to the

hospital Avith the diagnosis of uterine fibroinyoma A])ril 26, 1942. The
folloAving day, a total hysterectomy AA'as performed for degenerating sub-

mucous fibroid.

Pig'. 3.—^Adenocarcinoma of fundus—vaginal smear. Magnification (X810).

Vaginal Smear Report: 4/25/42. (Fig. 3.) A large number of poly-

morphonuclear leucocytes is present in addition to a large number of

red blood cells. The slide is deep menopausal in type, and malignant
cells are seen. These cells consist of clumps of small round cells Avith

large, dense, irregular nuclei. Many are vacuolated and are of the

signet-ring tjqie. There are a feAv amoeboid and tadpole forms. The
smear is consistent Avith adenocarcinoma of the fundus.

Pathological Report: 4/27/42. (Pig. 4.) The uterus measures 11.5

cm. in diameter, and Avhen opened is seen to contain a large extensiA'-ely

degenerated submucous fibroid. On microscopic examination, bundles
of smooth muscle cells are seen in the characteristic aaAoi’I pattern of

the fibromyoma. 'These interlacing fibers are uniform in size and are

intermingled Avith areas of hyaline tissue. ToAvard the endometrial sur-

face, there is a moderate amount of necrotic tissue infiltrated Avith leuco-
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cytes and red blood cells. Over the surface of the fibroid and invading
It to a moderate degree, are areas of lawless glandular proliferation.
The glands are increased in number, and their epithelium is definitely
stratified. Numerous mitotic figures are present in markedly hyper-
chromatic nuclei.

Diagnosis: Degenerating submucous fibromyoma and adenocarcinoma.
Management

:

Following her discharge from the hospital, the patient
was referred to the x-ray department for deep therapy. She received
a cycle of deep therapy which was begun j\Iay 18, 1942, and completed
June 11, 1942, amounting to 2,000 r. to 4 pelvic portals. Vaginal smears
have been taken at each follow-up visit. They have all been negative.
The patient was last seen in the Strang Clinic January 4, 1943, at which
time she was in excellent condition.
The spindle cell is occasionally found in a smear indicative of car-

cinoma, Init when present in these eases, it is not solitary but appeal’s

with other more characteristic carcinoma cell forms. When spindle cells

are found in the vaginal smear exclusive of all other abnormal cells, it

may be considered diagnostic of sarcoma. One such case is included in

this study.

Kip. 4.—Tissue—adonoc.'irclnom.'i—fundu.s. Jlapnffio.itfon (XSIO).

Cask 3.--:\rrs. H. IC., aged 49 years, was first seen in the gynecological

clinic of the New York Post-Gradiiato Hospital January 13, 1942. At

this time, she complained of a bloody vaginal discharge first noticed six

months previously, and hot tlaslics. Her menopause had occmTCd iiu-

years before, when a supracervical hysterectomy tor uterine finroK x

had been perfonned at another hospital. On her first clinic visit.

va<dnal smears and a ceiwical biopsy were taken.

Vagiiwl Smear Report: 1/33/42. (Fig. 5.) hlnormons quantifies

of pus arc .seen. 3Iany of the.se cells appear in thick clumps.

deep cells indicating mcnopau.se arc iire.sont. Tlierc is a modern

number of livpcrchromalic cells wifli fra.gmcntcd nuclei, and an ofc,!-
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sional group of long spindle cells which do not appear malignant. The
interpretation of these is oh.scure. Diagnosis deferred hut .suggestive of

sarcoma.
Pailwlocjical Report: 1/13/42. (T'hg. 6.) The tissue is a neoplasm

consisting of interlacing bundles of smooth muscle through which eoiu'se.s

an intricate network of a few coai'se and many fine fibers of collagen

and reticulum. The smooth muscle cells show many atypical fealure.s.

Their nuclei xavy abundantly in size, are geneimlly large, oval or

cylindrical with rounded ends. They show varying degrees of hnier-

chromatism. A few giant and bizarre forms are noted. An occasional

mitosis is seen. A few foci of .sclerosis are present ivith neoplastic colls

i.solated in thick fibers of collagen.

Diagnosis: Leiomyosarcoma of the cei-vix.

Maiuigement: The patient was admitted to the New York Po.sf-

Graduate Hospital and on January 14, 1942, the cervical tumor stump

was excised and radium amounting to 2,080 me. hr. was applied in six

5 mg. needles. The ease has been folloAvcd since ho.spital discharge.

Vaginal smears have been negative. She was la.st seen in the clinic

April 13, 1943, at Avhieh time the cervix was soft, healed and free from

disea.se.

Discussion

In this study no attempt has been made to designate through tlie

vaginal .smear undifferentiated and highly differentiated epidemioid

carcinoma. All types of squamous carcinoma of the cei’vix produce

the bizarre cell forms which are characteri.stic, and when these are found

together with other general eharaclerislies of malignancy, the diagno.sis

of squamous carcinoma is in order. Despite the fact that the.se aber-

rant forms are .spectacular, it must be remembered that they constitute

a relatively small proportion of the total cell elements found, and their

discovery frequently reiiuires prolonged search.

The discoveiy of malignant endometrial cells is attended with great

difficulty. This is due to the fact that these small cells are found inter-

mingled with den.se mas.ses of red blood cells and leucocytes. In ad-

vanced cases where the characteri.stic malignant fundal cell appears ni

large plaque.s, the diagno.sis is .somewhat simpler. The entire vaginal

.smear picture of endometrial neoplasm is mucli le.ss imju-essive than that

of the jneture in cervical carcinoma.

Greater variations in size and .shape are found in both types of casc.-i

where the le.sion is advanced, but in addition to the diagnostic, cell, thcic

is ordinarily such a heavy content of blood cells and mucus that

cellular elements of any kind arc distingui.shable.

The ajiparent high incidence of malignancy in the group of ])aticuf»

e.xamincd is exjdained by the fact that of the total number of ca.sc'-,

approximately ~)7 per cent were ob.scrvcd at the Strang Clinitt-, which

are exclusively confined to the study of new growths. The reinaiiurig

patients were regisler(;d for endocrine disturbances at the (i'ynecolog»ca
-

Endocrine Clinic. An additional few were ]>riva1<! ]jaticnts, in xhorii

objective .symptoms sugirestcd the jio.ssibility of malignancy. Inc

that ihc.re were three instances of very early ncojda.sms discovered <
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ing routine examinations of endocrine patients is of paramount impor-

tance, for it definitely illustrates the advantages of routine vaginal

smears. The earlier malignant disease is brought to our attention, the

sooner proper treatment can he instituted. Consequently, the ultimate

number of 5- to 7-year curves should be greatly increa.sed over the 26

per cent which prevails at present.

Table I. Sujr.MARv of Ca.ses

Total number cases examined 434
Total number cases followed > 427

N. Y. Post-Graduate Hospital Clinic 182
Strang Clinic 245

Diagnosis of malignancy made from vaginal smear and
Confirmed by biopsy

Total cases 82
Strang Clinic 43
N. Y. Post-Graduate Hospital Clinic 39

Squamous carcinoma of cervix 48
N. Y- Post-Graduate Hospital Clinic 28

Strang Clinic 20

Sarcoma of cervix 1

Carcinoma of fundus 33

Strang Clinic 22

N. Y. Post-Graduate Hospital 11

False positive diagnoses 9

Cervix 5

Strang Clinic 2
'

N. Y. Post-Graduate 3

Fundus 4
Strang Clinic 3

N. Y. Post-Graduate 1

False negative diagnoses (all fundus) 7

Strang Clinic 5
N. Y. Post-Graduate 2

Cases referred -without clinical diagnosis 129

N. Y. Post-Graduate Hospital Clinic 5G
Strang Clinic 93

Cases referred -with nonmalignant diganoses 251

N. Y. Post-Graduate Hospital Clinic 190

Strang Clinic 61

Cases referred -odtli diagnosis of malignancy 47

N. Y. Post-Graduate Hospital Clinic 7

Strang Clinic 40

Total Cases 427

Summary

1. A diagnostic aid in the discovery of early pelvic malignancy has

been described and the results of the method as used in 427 cases have

been presented.

2. The microscopic characteristics of malignant smears have been out-

lined and the specific cells designating squamous carcinoma of the cervix,

•adenocarcinoma of the fundus and 1 ease of sarcoma have been de-

scribed, together with an illustrative ease history for each.

3. The importance of confining the method to the realm of preliminary

and corroborative procedures is stressed.
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Conclusion

From the material presented, we feel justified in concluding that this

procedure is worthy of continued trial. Although no claim is made for

the infallibility of the test, we feel that even in its present stage of de-

velopment, it represents a valuable addition to the methods now utilized

for the early diagnosis of pelvic carcinoma in Avomen. Furthermore,

when suspicious cells are present, even though feiv in number, the pa-

tient should be further investigated. Although most are eventually

proved negative, an occasional early lesion will be detected, which other-

wise might have been completely overlooked.

References

1. Papanicolaou, G. N., and Shorr, E.: Am. J. Oust. & Gyxkc. 31: 806, 1936.

2. Papanicolaou, G. N. : Am. J. Anat. 52: (suppl.) -519, 1933.

3. Papanicolaou, G. N., and Traut, F.: “Diagnosis of Uterine Cancer by tJic

Vaginal Smear,” New York, 1943, Commonwealth Fund.
4. Papanicolaou, G. N.: Science 95: 438, 1942.

5. Fuller, Dorothea: J. Lab. & Clin. Alcd. 28: 3474, 1943.



CERVICAL PREGNANCY

A Partial Review of the Literature and a Report of

Two Probable Cases-

W. E. Studdiford, M.D., New York, N. Y.

(From the Obstetrical and Gynecological Service [III Surgical Division'] Bellevue

Hospital, The Sloane Hospital for Women, and the Department of Obstetrics

and Gynecology, Columbia University College of Physicians and Surgeons)

Cervical pregnancj’’, admittedl3’' of -rare occurrence, has been given

but scant consideration in American medical literature. Consult-

ing three of our most widelj"- used textbooks of obsteti’ics, it is found

that two^’ “ do not mention the condition, while the third,^ denies its

existence. Onlj’- one reporC can be found since 1900 in the journals of

this country.

Notwithstanding this, personal experience and a revieAV of the liter-

ature, mainly foreign, offers convincing evidence that this type of ges-

tation actualty occurs and often presents serious complications, not

infrequently terminating fatalty. This unusual variety of pregnancy

results from the nidation and development of the fertilized ovum in

the structure of the cervix, the corpus uteri remaining uninvolved.

It is to be sharplj'^ differentiated from the isthmico-cervical pregnancy

described by Aufeld and Aschoff.® In the latter cases one finds a pla-

centa previa Avith an extension into the cervix, the ovum developing

in the corpus uteri. Before considering this subject anj'" further, it

might be well to outline the e^mnts Avhich transpire in the first seven

or eight days of the existence of the fertilized human OA'um.

It is generally accepted, in a woman Avith a tAventy-eight daj’^ men-

strual c^mle, that OAUilation usually takes place betAveen eleven and

fifteen days folloAving the onset of the preceding menstruation. It has

been established by direct obserAmtion that the OAumi is sloAvdj’- ex-

truded onto the surface of the OAmry from the ruptured follicle, the

explosh'e action, Avhich one Avould associate Avith this process, being-

lacking.® The OA'um is engulfed almost immediateh’- bj' the fimbriated

end of the tube Avhich has been shoAAui to assume unusual aetivitj* at

this time, SAveeping back and forth oAmr both surfaces of the oA'arA’.'

After its entrance into the ampulla, Avhere it is belicA’-ed that fertiliza-

tion most commonlj' takes place, the passiA'e OA-um is transported bj-

the ciliary current and the coordinated segmental muscular movements
of the tube to the uterine caA'it^^ Its course is rapid at first, more sIoav

as it reaches the isthmus, the total time of transportation being ap-

proximatelA' ninety-six hours.® After the arrlA-al of the ovum in the

•Prc.^cnlwl at a nieotinp of tlie Xow A'ork Ob<=totrical Society. Xov. 14 , 1S4-1.

le.o
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uterus, it tends to lie in one of the surface crevices of the progestational

endometrium in the upper part of the uterine cavity. It is a completely

passive object and, vhile it has changed from a unicellular to a multi*

cellular structure, its total bulk is no greater tlian when it first emerged

from the ovary. It is still enclosed in the zone-pellucida. Tlie uterus

at this stage of the proge.stational phase is atonic so that it is not

surprising to find, in the two or three days tliat remain before nidation,

that the ovum usually does not move far from the uterine opening of

the tube. The development of the human ovum up to this point has

not been oliserved but is believed to follow closely that noted in the

rhesus monkey.® At the end of this time, the zone pellueida disappears

and the ovum, having reached the point of development termed the

blastodermic vesicle, begins to enter the progestational endometrium

by a process of digestion and erosion of this structure.^® Whether it

embeds on the anterior or posterior surface of the mucous membrane

probably depends upon which of these surfaces is in closest relation-

.ship to the embiyonic pole of the ovum, which always presents as a

spearhead of invasion.

Tt is impossible to believe that the intrauterine position of this min-

ute structure, the fertilized ovum, can be infiuenced by gravity, sand-

wiched as it is between trvo layers of a succulent progestational endo-

metrium which lines the extremely atonic uterus. Nevertheless, one of

our most used textbooks” seriously discusses the effect of gravity on

the position of the unembedded o^^.^m as if it were a die in a dice box.

The fact that the ovum usually travels only a short' di.stance after

its delivery by the tube into the uterine cavity is borne out by the

position of the placenta at term in the vast majority of pregnant

women. It is found usually in the upper corpus attached to the an-

terior or postei'ior wall. While this is the common site of the term

placenta, it may be found to be attached at lower levels in the uterine

cavity'. When it is attached so that it encroaches on or covers the in-

ternal os, we term the abnormal attachment jdaeenta previa.

It is probable that many' placenta pi-evias arc formed secondarily;

through a persistence of a jiart of the chorion laeve by the process

described by Ilotlmeycr. In some in.stances. however, they result from

primary nidation low in the uterine cavity' close to the internal os.

Occasionally' .such an implantation may' .show an extension of the phi-

centa into the cervical canal. As an example, witne.ss the mierophofo-

graph made from a section of eureltings obtained from a patient nith

a two months’ inevitable abortion at Ijcllevue Hospital a few years

ago fFig. I). It shows chorionic villi embedded deeply' into iiiUf'O-^'^

characteristic of the upper cervix. In short, the liehavior oi the M'H'

leriaii tra<d during the early' days of pregnancy' is such that nidatnm

of the ovum in the most favorable ujiiier ])art of the uterine cavity

almost certain. Only occasionally does this complex meclianism fail-
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There remains, however, one more possibility. Suppose that the fer-

tilized o^'um, making a rapid transit of the uterine cavity under the

influence of factors, unknown but probably largely accidental, enters

the ceindcal canal before it is capable of nidation and embeds itself

in the surface mucosa of this structure before reaching the external os.

There is no evidence to show that the cervical mucosa possesses a

special power to resist the erosive and destructive effect'of the tropho-

blast. Neither does it possess the function of the iirogestational endo-

metrium, and later the decidua, of limiting this invasive and destruc-

tive action to the superflcial cellular layers of the mucous membrane.

There is no reason to doubt that such an ovum can penetrate to vary-

ing depths in the cervical Avail, can create a blood space by opening

maternal Amssels, and continue its deA'-elopment for a certain length of

time.

Pig-. 1.—^Bellevue Hospital Accession No. 3595/35. Cuiettings fiom eaiiy abortion
showing chorionic villus implanted in mucosa, -whose stioma and glands resemble
these of the isthmus or upper cervix.

Eeferring to the literature, a A'eiy interesting grouji of cases, almost

entirely confined to the European journals, is found to support this

theoretical possibility. These cases can be dhdded into ttvo groups,

in the first of which the presence of a cerA-ical pregnancy is backed by

pathologic evidence, in the second of Avhich such a gestation is to be

suspected on clinical evidence, more or less Avell defined.
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The first group of cases, numbering fourteen, has been summarized
in Table I. In all of these cases, except two,^' the relationship of the

placenta solely to the cervix was established beyond doubt by patho-
logic examination of the entire uterus, obtained by operation or on
post-mortem examination.

A consideration of these proved cases of cervical gestation discloses

that the patients varied in age from tAventy-three to forty-six, ten of

the fourteen women being over thirty, and eight out of the ten being

over thirty-five. Bight of them Avere multiparas; four Avere primip-

aras, while in tAvo instances the parity of the patient Avas not stated.

In only one of the multiparas Avas there a history of a preAnous ob-

stetrical complication; this patient'® carried her preAuous pregnancy

to term, the fetus being delhmred by a destruethm operation through

an incompletely dilated cervix. There is nothing in the history of

these patients, except a tendencj^ to belong to an older age group, to

suggest an etiological factor other than an accidental one.

As one Avould expect from the unfavorable nidation site, the ovum
rarely develops to term, Tarnier’s' case being the only exception. In

ten of the fourteen cases the pregnancy Avas terminated at or before

the sixteenth Aveek because of the chief complication, hemorrhage. In

Meyer’s®® patient the character of the pregnancy Avas accidently dis-

covered during the course of a therapeutic abortion performed at the

twelfth Aveek. The longest that the tAvo'^’ '® remaining patients car-

ried their pregnancies Avas tAventy-tAvo Aveeks.

The commonest symptom in the early Aveeks Avas Amginal bleeding

in varying amounts. The onset Avas sometimes so early that no hi.stor}'

of amenorrhea Avas obtained, obscuring the diagnosis of pregnancy.

Early bleeding Avas absent in four cases,^> '®’ ®® being present in nine,

Avhile in one patient'® this detail of the history Avas ignored. When

present, the bleeding tended to become more profuse as the pregnancy

grcAV older, eventually compelling medical intervention. The other

symptoms noted Avere principally Amgue loAver abdominal discomfort

and backache, and occasional disturbances of urination.

Examination of these patients shoAved the systemic evidence of hem-

orrhage if bleeding had been profuse. In tlic patient avIiosc pregnanc.v

had proceeded beyond the third month, abdominal examination re-

vealed a mass, rising from the pelvis, corresponding in .size to the dura-

tion of the pregnancy. Above this mass and attached to it Avas some-

times noted the firmer, smaller uterine corpus, Avhicli usually Avas mis-

taken for a uterine fibroid. Except in the case reported independently

by Goodman and Hubin, in Avliom the main .signs detected Avere thosp

of intraperitoneal hemorrhage, no other abdominal signs Avere present.

On bimanual examination obvious uterine bleeding Acas pre.sont. 7 he

striking finding Avas enlargement and oqmn.sion of the cervix Achicii.

naturally, progrcssiAmly increased in .size Avith the duration of
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pregnancy. Its consistency usually misled the examiner into believing

that it was the pregnant corpus. When such pregnancies proceeded

beyond the twelfth week, the external os was often found to be partly

dilated, enabling the examiner to feel the sac, .just above the opening,

and sometimes the lower edge of the placenta.^® In nine instances the

small, firm corpus could be made out above the cer^dcal mass. On one

occasion this peculiarity could not be observed because of retroversion

of the uterus.^® ' Except for the absence of a history of preceding pain-

ful expulsive uterine contractions the findings were often similar to

those noted in the cervical stage of the abortion of a normally im-

planted o^nlm.

The diagnosis entertained in most instances was that of early or late

uterine abortion. Earlj’- placenta previa was considered in one patient,

while in another, who had exhibited no bleeding, normal uterine preg-

nancy complicated by fibromyomata was thought to exist. In the early

cases with bleeding from the onset and no amenorrhea, the presence

of a cervical neoplasm was suspected on two occasions.^®’ In one

patient, because of the signs of intraperitoneal hemorrhage, the diag-

nosis of ruptured tubal pregnancy was made.^

In eight of the patients attempts were made to evacuate the products

of gestation by the vaginal route. When closed, the external os was
dilated, and once vaginal hysterotomy was employed.^® Removal of

the placenta proved difficult and usually could only be accomplished

in piecemeal fashion. Profuse violent hemorrhage immediately oc-

curred which proved difficult or impossible to control with tamponade.

This necessitated the performance of total abdominal or vaginal hys-

terectomy in six patients,^^'^®’ Avhile in one, -the bleeding was con-

trolled by cervical amputation.^^ The eighth patient died almost im-

mediately of hemorrhage and shock.^^ Of the six remaining patients

four were treated with total hysterectomy,^®’ usually carried

out under mistaken diagnosis, one was delivered by Cesarean section

performed through the thin, expanded cervix,^® while one was treated

by supravaginal hysterectomy;^ the hemorrhage from the cervical stump

being controlled by mass ligation of tissue. It is striking to note that

not once was transfusion utilized in this group of individuals, most of

whom suffered from acute and massive blood loss.

Pour^®’ of the fourteen patients failed to survive, a mortality

of almost 30 per cent. The cause of death was hemorrhage and shock

principally, but in one instance,^® severe infection played an additional

part in the death of the patient.
'

The pathologic findings are of considerable interest. Tarnier’s^ case

showed at autopsy a greatly distended, thin-walled cervix containing

a large cervical fibroid and the placental site. It was surmounted by
a firm contracted corpus uteri, quite uninvolved in the pregnancy. The
only chance of saving this patient would probably have been the per-
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forniance of a complete hysterectomy after the removal of the fetus by

Cesarean section. Goodman and Rubin’s^ case is of interest mainly

from the viewpoint that the corpus .shows a well-developed decidua luil

no evidence of chorionic invasion. The first evidence of chorion was

encountered in the upper cervix Avhich was 7*emoved with the body of

the uterus.

Schilrger’s'^ speeimeu, obtained by amputation of the cervix, .show.s

the nidation site deep in the cervical Avail and apparently about to rup-

ture into the lateral A’aginal fornix. At operation the cervix was noted

to be a.symmetrieally enlarged and deep blue in color.

In the remaining specimens the rvhole uterus was available for

examination. In all of them the placental implantation appeared to

be confined to the cervix. lIoAver'er, owing to the fact that preliminary

operathm procedures had been utilized at vai'jdng intervals before the

removal of the uterus in all but one iiatientd” in only the latter in.stanee

was the specimen intact. A decidual lining of the eoiims could not

always be demonsti’ated e.speeially rvhen tlie liystercctomy was per-

formed some time after preliminary curettage, but was generally noted

when the utei-us Avas ]>romptly remoAmd.'*’

Examination of the cervix shoAved no evidence of cerAoeal gland.s

beneath the placental site, the chorionic Aulli penetrating and being

directly attached to the ceiwical museularis. The ceiwical musculnri.s'

Avas very thin, particularly in the more advanced pregnancies but v'as

u.sually not deeply invaded, the oAuim expanding in the direction of the

cervical canal. IToAvever, in Rubin’s ease perforation of the supra-

A’aginal eerA-ieal Avail occurred into the base of the broad ligajiient;

Avhile in Sehtirger’s-^ ease, such a perforation had almost tahen place

into the lateral vaginal fornix. Abundant lai'ge A'c.ssels, both arterial

and A'enous, Avere present in the cej'vical Avail. These findings readily

explain the difficulty in renioA'al of the placenta and the Anolent hemor-

rhage Avhich folloAvs snch efforts.

Here can be mentioned a case, reported by Connors cl al.,*' wliieli

Avas not included in Table I because of its remarkable chai'actor. -<»

forty-four-yeai’-old Avomau, avIio had undci-gone a supiv'iA'aginal by.s-

terectomy throe years previously and Avlio liad snb.sc(|uentiy showeo

amenorrhea, Avas admitted to a ho.spital foi’ lower abdominal pain

a yelloAvi.sh discharge. On examination tlie eervi.x Avas found to iR'

etTaecd, the external os being dilated to 4 to 5 cm. A fetal head prC’

sented. Tlie fetus Avas delivered and survived foj* over thii’ty hours.

Aveighing 896 grams. The placenta did not seiiarate. On atlemptmg

to lemove if. it was found to he densely adherent to a thin-y.-ainf

eaA'ify. It Avas Temoved piecemeal and incompletely, aeiiompmnud i'.\

])rofnse hemorrhage Avhieh Avas controlled by tinckiiig.

continued bleeding the abdomen Avas opened. A large thin-walie

sac. centered in the pelvis, was found Avhich Avas eontinnous with M

cervix and to whieh botli tnbe.s and OA*aries Avere attaeiied, lin's v.as

removed. Pathologic examination shoAved tin- Avail to be mafic up
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smooth muscle. No glands were identified. Connors interpreted this

case as a left tubal pregnancy which developed to the sixth month.
He thought that tubal contractions had brought about the dilatation of

the cervix. In the light of the cases just reviewed it would seem more
likely that this represents an instance of cervical gestation, following

supravaginal hysterectomy, and the development of continuity be-

tween the lumen of a tube and the cervical canal.

The second group, also fourteen in number, has been summarized in

Table 11. These patients all escaped radical operation, the pregnancy

having been evacuated by the vaginal route, with .successful results

except in two instances, in spite of the fact that transfusion was only

used in one patient. The details of these eases conform in the main

with the features which already have been emphasized in the discussion

of the data in Table T. Of course, one must depend on the clinical

observations of those who reported the eases and certainly, in some

instances, the evidence is not too strong. Wolters’^® second case, a

fatality, is so scanty in detail that one must discard it from considera-

tion. Case 1 of Tropea,-® Case 2 of Bolafifi,'® and the case reported by

Hyslop®” suggest strongly that the condition encountered was the cervi-

cal stage of an ordinary uterine abortion, because of the absence of

e^ddence of any strong attachment of the placenta to the cervical wall

and because the removal of the ovum was not followed by violent

hemorrhage. In two of the above cases the description of the ova sug-

gests advanced degeneration. The remainder strongly suggest that

the pregnancy was fully implanted in the cervical canal.

Excluding the four eases mentioned above, the maternal mortality

amounts to about 10 per cent. Combining both groups of cases the

mortality is found to be a little more than 20 per cent.

The cases summarized in these tables do not pretend to represent a

full review of the literature and, undoubtedlj'’, other reports on this

condition have escaped notice. It is believed that many such cases

escape diagnosis, or if recognized, are not reported in the literature.

Interest in this rare type of pregnancy was stimulated by the obser-

vation of two patients in whom all the clinical evidence points to the

primary nidation site as being in the cervix. Unfortunately, no patho-

logic evidence accompanies these records so that they only can be con-

sidered presumptive instances of ceiwical gestation.

Case Reports

Case 1.—^j\Irs. F. R., aged 40, para i, gravida ii, Avas first seen on Janu-
ary 23, 1939, complaining of irregular bleeding. Her first pregnancy
occurred in 1927 and was normal. She Avas delivered at term by breech
extraction. This child had died at the age of seven from mastoiditis.
Her menses had alAA’^ays been regular, appearing at tAventy-eight-day

intervals, lasting four days Avith no pain. The last normal period had
occurred December 1, 1938. About December 8, she began to liaA’^e slight
A^aginal staining AAdiich had recurred at intervals. Her breasts had been
.SAA^ollen and tender and she had suffered from slight nausea.
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Examination showed a healthy, well-developed, middle aged female.
General examination proved quite normal. Pelvic examination showed a

parous introitus and excellent pelvic sup]5ort. The cervix was posterior,
slightly enlarged, soft and normal in appearance. On speculum exami-
nation no evidence of bleeding Avas present. On bimanual examination
the corpus was in anterior position, slightly enlarged and soft. The
adnexa were negative. No tenderness Avas present. The findings Avere

suggestiAm of an early uterine pregnancy. An Aschheim-Zondek test Ava.s

performed Avhieh aa^s reported as positive. She Avas adA'ised to limit her

activity, spending as much time resting as possible.

She Avas next seen on Peliruary 24, and in the meantime noted slight

bleeding on scAmral occasions, not accompanied by cramps or pain. Since

the corpus uteri could be palpated abdominally just above the symphy-
sis, a Amginal examination Avas not performed.

On March 11, and again on March 13, she observed .slight spotting and

shortly after the last occasion passed a quantity of clear fluid per A'agi-

nam, Avithout experiencing any other discomfort. Reporting this inci-

dent, she AAms advised to enter the Sloane Hospital immediately (Case No.

574807). On examination after admission, the fundus uteri could barely

be felt abdominally. On bimanual examination, the ceiwix Avas po.sterior

and gave the impression of being flush A\'ith the vaginal vault and fully

retracted. The supraArnginal eervux A\ms greatly expanded, the uterine

mass approximating in size a three and one-lialf montJis’ pregnancy. The

external os Avas a finger tip dilated Avith a very thin margin and just

aboA^e it the fetus could he palpated. No bleeding Avas taking place, hut

amniotic fluid Avas escaping. In spite of the absence of shoAV or painful

contractions, tliese findings suggested a late inevitable abortion, in Avhich

the ovum had been forced into the expanded upper cervix. It Avas ex-

pected that the process Avould be easily completed AA’ith the stimulation of

contractions by means of pituitiin. IIoAVCA’cr, this anticipated result failed

to occur in spite of repeated injections of this agent oa'ci' the next six

days. Slight erainps folloAvcd each injection and slight intermittent

Amginal bleeding occuri’ed. Examination shoAved no change in the con-

dition of the cervix. On iVIarch 19, she suddenly doA'eloped a fcA^er of

103.8° P. accompanied by a shaking chill. Because of this evidence of

amniotic sac infection, it Avas decided to empty the uterus surgically.

Examination under gas oxygen anesthesia I'evealed the same findings

as liaA^e previously been described. No ])leeding Avas eAudont. The thin

rim of cerAux about the external os aa-rs dilated easily, permitting the

dcliA'ery of a three and one-half months’ fetus. The placenta Avhich ai>-

peared firmly attached Avas then grasped Avilh a sponge stick and rc-

moA-cd. A .sudden, violent and profu.se hemorrhage, e.stimated at aa'cH

above 1,000 c.c. folloAA’cd this procedure, and Avas controlled AA’ith diui-

cnlty by packing. This incident i>reA'cnted a more careful investig.'itmn

of the exact location of tlie placenta. The x)aticnt j-ecovered conscioi^-

ne.ss rapidly folloAA'ing the termination of anesthesia, but .shoAved a nnio

degree of .shock, her pul.se being rapid and .soft and the blood prcssufc

AA'as 90/60. She Avas giA'cn a 500 c.c. ti'ansfusion and Avas returned to hei

room in fair condition. The folloAving day a blood count shoAved 2.740.0

red cells and a hemoglobin of 56 per cent. The ])acking aa’os pai'tiA t'"

moA’cd on Iflarch 20, and completely on i\farch 21. .She had one more c/n

. ^ ....T 1 109’ t." -A enlliire from {'>*'
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when her temperature fell to normal. A second transfusion of 500 c.c.

was given on Marcli 21, following which her blood count rose to 3,140,000
with 66 per cent hemoglobin. Although slight bleeding continued she
was allowed out of bed on March 28, nine days after the evacuation of

the uterus. Shortly after this the vaginal bleeding increased, and she

began to pass large clots. A rise in pulse and pallor soon appeared. She
was returned to the operating room, given a transfusion of 500 c.c. and
examined under ane.sthesia. The cervix was found to be widely dilated,

the entire cervical canal being greatly expanded. On the left lateral wall

was a mass of adherent placental tissue about four cm. in diameter. At
the summit of this space was a eonstiicl.ion through which the examining
finger could be passed into the cavity of the corpus uteri, which felt

perfectly smooth. The removal of the adherent, placental fragments by
sponge stick was attended again by sudden, violent and profuse hemor-
rhage which was controlled by packing. Tlie patient, howevei-, went
into deep shock with an almost imperceptible pulse and a blood pressure

of 70/16. A second 500 c.c. tran.sfusion was given following which her

condition gradually improved so that at the end of eight hours, it was
possible to return her to her room.

The packing was partly removed on IMai-ch 30, and wholly on Slarch
31. Barring moderate fever for a few days and a marked secondaiy
anemia, for which she was given a 750 c.c. transfusion on April 2, her
recovery was uneventful. She was discharged twenty-eight days after

admission on April 10, 1939, with a red count of 3,400,000 and a hemo-
globin of 73 per cent. Normal findings were present on pelvic examina-
tion. She has been seen on several occasions since this date and presents

nothing noteworthy as regards to either symptoms or physical findings.

In this patient the possibility of cervical pregnancy was not considered
until the uterus had been explored the second time. However, there were
a number of striking features which were noted before this procedure
was carried out and Avhieh made no impression on this observer because
he had never seen or heard of cervical gestation. Following rupture of

the membranes, examination showed the greatly expanded and enlarged
cervix of an incomplete abortion. However, there was a complete ab-

sence of any of the painful uterine contractions, Avhich must precede such
a stage. Moreover, there had been no bleeding other than the slight

occasional staining which had been noted ever since the pregnancy had
first been suspected. The use of pituitrin on several successive days
failed to produce the result which one might confidently expect if the

patient had a corporeal abortion. Kepeated examinations failed to show
any evidence that the presumed uterine abortion was pursuing its ex-

pected course.

The fact that the corpus surmounted the cervical mass escaped notice

until the final examination under anesthesia but must have been detect-

able at a much earlier time. Such observations are not in the least

characteristic of corporeal abortion and if encountered again by this

observer will lead him to suspect a cervical gestation with rupture of the

sac into the cervical canal. This case resembles the majority of the in-

stances summarized in Tables I and II.

Case 2.—^Llrs. A. G. (Chart No. 206774), was admitted to Bellevue
Hospital on January 10, 1942, complaining of profuse vaginal bleeding.

Her last menstrual period had occurred in October, 1941. The course of

her pregnancy Avas uneventful until a few hours before her admission,

when she developed severe backache and began to bleed profusely from
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the vagina. She repeatedly denied any attempt at induction. Her tem-
perature was normal and her pulse 100. Her red blood count was
3,000,000

; hemoglobin 64 per cent ,* sedimentation rate normal
;
and

urinary findings negative.

General physical examination revealed no noteworthy findings. Ab-
dominal examination was negative. Pelvic examination showed a nnl-

liparous introitus and excellent .support. The cervix wms posterior and
one finger dilated. In the right posterolateral aspect of the vaginal cervix

was an irregular lacerated area from which protruded a large mass of

placental tissue
;
this was removed. Exploration of this laceration vath

a finger revealed a cavity in the wall of the cervix which did not pass

upward and which was separated from the cervical canal by a thin

septum. The uterine corpus was anterior and was moderately enlarged.

The adnexa and parametrial areas were normal. At the end of this

examination bleeding was only moderate. There is no way of deter-

mining the appearance of this cervix before the rupture occurred, but

undoubtedly it must have been asymmetrically expanded and enlarged.

The patient appeared in mild shock and received a transfusion. Com-

plete hysterectomy "was recommended unless bleeding ceased. Unfor-

tunately, for the complete elucidation of this case, bleeding soon stopped

and the patient pursued an uneventful afebrile course in the hospital.

Before discharge examination .showmd the cervix to be firm and

closed. The corpus wms in antei'ior position and well involuted. The

adnexa and parametrial tissues appeared normal. On the right lateral

aspect of the cervix was a healing laceration -which bled slightly on

manipulation.

Histological examination of the placenta showed it to be made up

of fresh, well-preserved villi.

This patient returned to the Hospital on July 12, 1943, when she

was delivered of a normal term infant by low forceps. Bilateral lacera-

tions of the cervix of moderate extent wmre noted and repaired. Other-

wise the cervix appeared normal.

As an alternative to classifying this patient as a cervical pregnancy,

one might con.sider her to be an example of a crudely performed in-

duced abortion. The location of the cavity in the cervical -^vall

out communication -^vith either corpus or cervical canal is against this;

as wmll as the normal course pursued by the patient once the abortion

was complete. This case is a probable example of the termination of a

cervical pregnancy by rupture into the vaginal fornix. Tliis ease is

very similar to the one reported by Schiirger.*®

Comment

It seems probable from the evidence -ivhich has been presented that,

on rare occasions, the fertilized ovum transverse^ the uterine cavity

before the seventh day of development and, having reached the cervical

canal, embeds itself in its mucosa. The depth to which it pcnctratc.s

is variable as is the level at ivhich it undergoes nidation. ProbabI}

complete penetration of the mucosa takes place, since the chorion fro«*

dosum develops in relation to the mu.s'culari.s. It seems likely that

many of these pregnancies may terminate in abortion at a veiT

stage because of the unfavorable site of nidation and so e.scapc recog-

nitron. In most instances, when the development continues, the oruui
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expands towards the cervical canal carrying before it the mneosa which

functions as a decidua capsularis. Very probably early degenerative

and necrotic changes occur in the overlying mucosa, which is not func-

tionally adapted to such a process. This may account for much of the

early bleeding. "With the gradual expansion of the ovum the cervix

becomes a thin-waUed globular structure, on the summit of which can

be felt tbe corpus, slightly enlarged and firm, and uninvolved in the

gestation. In response to the pregnancy the cervix becomes higlily

Isthmus
uteri

_ Cervix

Mg’. 2—Diagram showing four weeks’ old ovum implanted in cervix. Further de-
velopment leads to (1) expansion of cervical mucosa overlying nidation site in char-
acter of cervical canal; or (2) rupture of infra- or supravaginal cervix if the cervical
muscularis is deeply invaded by chorion.

vascularized
;
the external os may become dilated. Less commonly, the

chorionic invasion may so damage the cervical muscularis by penetra-

tion that rupture is imminent or may actually take place. When the

lower cervical wall is weakened, rupture can take place into the vault

of the vagina. When the upper cervical wall is attenuated, rupture

can take place either into the base of the broad ligament, or beneath

the bladder, or into the eul-de-sae vdth the formation of hematomas or

intraperitoneal hemorrhage. (Mg. 2.)

Commonly, this type of pregnancy invites surgical intervention before

the fourth or fifth month by the occurrence of profuse hemorrhage, by
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rupture of the amniotic sac, or by actual perforation of the cervical

wall. Unless careful observation reveals the unusual characteristics of

a cervical gestation, the diagnosis will usually be missed. On attempt-

ing to remove the placenta, it is found to be firmly attached and comes

away in fragments and incompletely. Violent hemorrhage, difficult

to control with tamponade, accompanies these measures. In the proper

management of sueh eases repeated transfusions, in large quantities,

are necessaiy. With them, the usual case of cervical pregnancy may

be evacuated by the vaginal route with a fair degree of safety. When,

however^ such a pregnancy has proceeded past the fourth month com-

plete hysterectomy'may be the safer approach to this problem.

In closing, it is to be empliasized that cervical pregnancies may be

regarded as rai-e and unusual types of ectopic pregnancy. The pla-

cental attachment' has certain of the features of placenta accreta. The

cervix seems only slightly more adaptable than the Fallopian tube to

the nidation of the ovum and the continuation of the pregnancy to

term. Foi-tunately, cervical pregnancy is far rarer than tubal ges-

tation, since it is much more difficult to treat from a surgical point

of view.

Conclusions

1. Cervical pregnancy is a definite, though rare, entity. Many cases

may be unrecognized.

2. Such pregnancies are rarely carried beyond the twentieth week of

gestation. Usually it is necessary to intervene .surgically before the

fifth month because of hemoriliage, rupture of the amniotic sac, or per-

foration of the cervical wall.

3. Profuse and violent hemorrhage accompanies the attempt to re-

move the placenta.

4. Enlargement and exiiansion of the cervix accompanied by* bleeding

in the early months of pregnancy, the detection of the corpus uteri

surmounting the cervical mass should be regarded as suggestive o1

this condition.

5. Supravaginal rupture of the cervix should be treated by prompt

and radical surgery.

6. Intravaginal miptui'c of the cervix can sometimes be tivated more

conservatively; however, this eouiplicatimi wity require cervical am-

putation or complete hysterectomy to conti-ol hemorrhage.

7. AVhen perfoimtion is not present, in most instances the placenta

can be evacuated; partially or completely, either manually or instru*

mentally: the hemorrhage can be controlled by packing.

8. Blood for transfusion should be available in quantity to combat

the large blood loss which may l)e expected in eases treated by jda-

cental removal.
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9. ^Vilh the use of large and repeated transfusion, it is believed that

the need for radical operation in the treatment of this condition can l)e

sharply reduced.

10. However, on the rare occasion when such a pregnancy pro-

gresses beyond the fourth month, complete hysterectomy may well be

the safer approach.

The author Avishes to express his appreciation to Dr. Louise Dantuono, to Dr.

Irja E. Widenius, and to Miss Helen Sayer for their assistance in translating some

of the case reports utilized in this paper.
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THE ROLE OF THE INTERMITTENT CONTRACTIONS OF THE
UTERUS IN THE PROCESS OF LABOR

Observations Made With the Lorand Tocograph

Douglas P. Murphy, M,D., Philadelphia, Pa.
(From the Gynecean Hospital Institute of Gynecologic Fesearcli, Department of

Obstetrics and Gynecology, University of Pennsylvania

}

I
T IS taken, for granted universally that the intermittent contractions

of the uterus are essential to the process of labor. And included in

this assumption is the belief that they probably play a role in the ad-

vancement of the first, as well as in that of tlie second stage of labor.

No doubt the first of these opinions is based largely upon tlie further

supposition that intermittent contractions invariably accompany labor,

and to a less extent on the observation that prolonged labors, not due

to disproportion, are accompanied by contractions of poor quality.

Certain observations upon the motility of the uterus during labor,

made with the tocograph, are of interest in connection with the above

considerations.

Observations

Among the tracings of the uterine activity secured from some 1,800

patients when in labor, we possess the records of two individuals who

experienced no intermittent contractions. These tAvo ohserAmtions are as

folloAA's

:

Absence of Intermittent Contractions During Labor in Association

With Abruption of the Placenta

Case 1.—Pig, 1 reproduces the tocogi’aphic records of a patient Avho

AA-as experiencing an abruption of the placenta during labor; the details

of this experience haA'^e been described preA'ioasly,’ Although this

patient e.xhibited no detectable inteimittent contractions after the abmp-

tion of her placenta had taken place, she deliA'ered her infant spon-

taneously per vaginam. Her uterine tone. hoAA'cver, aa'.os unusually high

throughout labor, and no doubt it Avas the existence oi this high tone

that made it possible for the labor to proceed.

Absence of Intermittent Contractions During a Normal Labor

QjiSE 2.—^Z^lrs, R. J., a colored primipara, aged 28, had an uneventful

pregnancy except for a slightly excessive gain in Aveight. Her pelvis Avas

of normal size, and her expected confinement date Avas Xovernber 2, lOhs.

Her membranes raptured spontaneously vdlhout pain at 4 ;•.??. on

November 14, and she Avas admitted at once to the hospital. Her uterus

was unu.suallv tense, hut Avas exhibiting no inteniiittcnt coiitraotiof!-.
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The fetus presented in the E.O.T. position; the head was engaged and
the cervix was dilated 8 to 9 centimeters.

Pain began at 7 p.m. November 17. This was described as a belt of
pain below the umbilicus, beginning in the back and radiating for-

ward. It was described further as being intense and deep. It would ease
slightly at times sufficiently for her to get her breath, and increase

again immediately, but was never absent. This was the only painful
sensation which she experienced. After her labor, the patient volun-
teered the statement that she believed that she had never experienced
true labor pains as they had been described by friends.

Before
deliverq

Mrs.

9

Bfter onset
of labor

Ht5.

Tracings Zfl9^-^,09Q

L
a

4

Fig. 1.—Showing the uterine motility throughout labor of a patient experiencing
abruption of the placenta. Observations recorded through the medium of the ab-
dominal wall by means of a Ldrdnd tocograph. Machine placed on abdomen at A
end of each tracing and removed at B end. Note absence of intermittent contractions,
but unusually high tone which is indicated by height of graphs above their base lines.

The uterus remained uniformly and unusually tense for 40 hours, and
exhibited no palpable intermittent contractions during long periods of

continuous observation. A series of tocographic records, reproduced in

Pig. 2, was secured at irregular intervals during this period. None of

these tracings reveals the presence of any intermittent contractions.

The amniotic fluid became discolored. Vomiting occurred repeatedly,

and the patient's temperature rose. In view of her general condition,

and because the fetus failed to progress, deliveiy was decided upon.

The patient took her anesthetic poorly, becoming cyanotic. At this

time the fetal heart sounds disappeared. The cervix hung loosely

around the infant’s head, which was in midpehds in the transverse
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diameter, and presented considerable molding and caput I'ornialioH
Forec])s were applied within the cervix and the infant was deliverccl
witlioiif incident. It was stillborn and weighed 3,785 grams.

Be/ore
dzliverti

Mrs.

4

35

MFizr
^ 5,0b4- ons2t oPlabor.

Hrs.

Fig-. 2.—Sliowing the utcrino motility througliout labor of a patient who expcri'.nrnl
neither .subjective nor objective evidence of the pie.sence of intermittent uterine con-
traction.s. Xote unupu.ally liipli uterine tone.

1 run

I'ig. .T.—ICxamjde.s of tlie intermittent contraction." of tliree individuals nia'Ie

tin- (ir."t .stage of tlieir labor.". Tracing. E. K. illuKtrate." nonnal uterine tone an

intermittent contraction." wliicli are nomi.'ii with re.spect to; fal freqoencj'. tr>>

."ti'engtli, anti (c) duration. Tlie tracing" of patient." S. W.. and H. iM. leve.'il a "'j''. '

tone tli.-in normal. Their contraction" arc very rmicli .stronger than normal, and ai >

Ie.".s frcfiuent and longer in duration than norma!.

The Influence of the Contractions Upon the Duration of the

First Stage of Labor

The mii'riiitudc of tlic iilciliic conlrnclions which t.'ikcs jil.'icc thumt.'

hilior, as a 3 -ulc. dot-s not difl'cr greatly from jialicnt to patient- inc

(iccasional indivirhial. iiowt-vcr. may experience contract ions of nnnstuii

.sti’cngth.
_ . . . ,

1 , ,,

I'ig. 3 reprodnet-s the locographic Iracint's of tliris; indivi'bnii^'’ ta.ica

during the ru>;t .statics of their lahnrs.

PalTcnt M. K. (Fig. 3). was a priniipara who liad a Jai/or of 37 hour''

duration. Ibi’ scetuid .stage eonsnnn-d ] lioiir and 10 ininutc.s.
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tracings were made 7 hours before deliveiy, when the ceiudx was dilated

only 5 centimeters. This tracing registers a normal tone and contrac-

tions which were normal in all respects. Her delivery, likewise, was
normal.

Patient S. "W. (Pig. 3), was a para x. Her labor lasted 121^2 hours.

This tracing reveals a low uterine tone, but extremely strong contrac-

tions of unusually long duration, occurring relatively infrequently. Her
tracing was made 11 hours before delivery, when her cervix was dilated

only 2 centimeters. The second stage of labor was short requiring less

than 20 minutes.
Patient B. M. (Pig. 3), was a para v, who experienced a labor of 38

hours’ duration. Her tracing was made 11 hours before delivery, when
her cervix was only dilated 3 centimeters. She, likewise, had rmusually
powerful contractions throughout labor. The second stage of labor was
short lasting less than 40 minutes.

Comments

It is quite true that labor almost universally is accompanied by inter-

mittent contractions. The present obseiwations, however, indicate that it

maj’- proceed to completion in the absence of such contractions. Por

this to take place, however, the uterine tone must be persistently high.

We have never observed labor to occur in the absence of both inter-

mittent contractions and a persistently high uterine tone.

The first stages of the two labors a.ssociated with unusually strong

contractions were of average length.

The present observations thus suggest that the intermittent contrac-

tions are not indispensable to the process of labor, and that they do not

play a significant role in determining the length of the first stage of

labor.

In view of these findings, it would seem that any efforts to be ex-

pended in initiating labor, or in impi'oving labors of poor quality, should

be directed primarily at some more fundamental purpose than in merely

tiying to influence the power of the uterus to contract intermittently.

Toward just what goal future researches should be directed in order to

acquire a better understanding of the mechanism of labor, remains to

be determined.
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THE PREVENTION OF CANCER OP THE CERVIX

Report of Second Survey

B. Z. CAsmiAN, M.D,, Pittsbubgh, Pa.

(From the Department of Gynecology, University of Pittsburgh)

I
N 1941, a reporp was published on a survey of 10,000 cases of deep

cauterization of the cervix in the Elizabeth Steel ]\Iagee and St.

Francis Hospitals, Pittsburgh, Pa, This suiwey covered a period of

twenty-five years and was finished in 1939. Before the survey, it was

our clinical impression that this proeedure has been effective in prevent-

ing cancer of the cervix. In the follow-up studj^ 3,143 replies to a ques-

tionnaire were received. Pelvic examinations were done in 1,341 of the

patients. An effort was made to find out the cause of all deaths that

occurred in the series, and the nature of all secondary operations. There

were two knowai eases of cancer of the cervix following cauterization be-

fore the survey was started, and one of them is still alive. The c.xtent

of the cauterization was questionable in botli of tliese eases.

In this first survey no other cases of cancer of the cervix were found.

In an effort to determine the number of cases of cancer that should have

occurred in this group, we were unable to get definite information from

published statistics, or from the various cancer societies and other

sources of information. TTe w'ere referred to Dr. Levin,^ whose work

in this- field has been outstanding and our follo-w-up material was turned

over to him for evaluation. He estimated the expected number of deaths

from uterine cancer by applying to each age group, for the period of

observation, the mortality rates among Avomen in Pittsburgh for tlic

census year 1930. He found in the sunmy that the average age of the

patients contacted, or wfio had died, Ava.s 40.1 years, and that the aA’crage

period of observation -vus only 5.6 years. If Avas evident then that the

largest number of the patients contacted has been operated on in more

recent years. He stated tliat if the 3,143 patients Avere ohsein'cd until

all had died, 79 deaths from uterine cancer AA'ould he expected. Whereas,

in our limited survey only 6 deaths could be expected. He stated that

our follow-up carried us to the age level AA-licre cancer of the ccrvi.':

should rise in incidence rapidly, and he recommended furtlier folloAA'-Atp

study. In the fii^st questionnaire, in formation Avas requested as to pa-

tient's general health and the presence of A-aginal discharge or blccding-

without stating the purpose of the .study.

Second Survey

In the second survey, Ave Averc more .specific and explained that '-n

attempt Avas being made to find out if the operation had .succeeded n.

190
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preventing cancer of the cervix. This brought many more replies.

Many other patients, whose letters had been returned in the first survey
because of inaccurate address, were located by means of the city di-

rectory. So we now have a followmp of 4,487 patients. No other cases

of cancer of the cervix were found. The material from this survey was
submitted to Dr. Levin^ again, and we quote from his first report

:

“Analysis of the tabulated results of your follow-up series shows some
interesting facts. The mean age at time of first operation was 34.4 years

;

at time of last observation it was 42.8 years (Table I). The average
period of observation was 8.7 years. Although this is still a compara-
tively youthful group of patients, the findings with respect to cancer
are fairly striking.

Table I. Age-Distribution at Time op Cauterization and at Time of Follow-up
Survey: Patients Treated by Deep Cauterization of Cervix Uteri

1914 to 1939

AGE GROUP
(YEARS)

NUMBER IN
AT OPERATION

EACH AGE-GROUP
AT LAST OBSERVATION

PERSON-YEARS
OBSERVATION*

14 8 0 4.00
15 to 19 170 12 447.50
20 to 24 580 116 2,068.75
25 to 29 8G4 345 4,609.75
30 to 34 899 633 6,556.25
35 to 39 769 762 7,208.75
40 to 44 583 802 6,656.75
45 to 49 351 696 5,219.75
50 to 54 178 570 3,348.75
55 to 59 47 297 1,713.75
GO to G4 27 149 781.25
65 to C9 8 73 308.75
70 to 74 2 20 100.00
75 to 79 1 8 . 37.50
80 to 84 0 3 12.50
85 to 89 0 1 2.50

4,487 4,487 39,076.00

Mean age 34.31 ± .14 42.82 ± .15
Mean j'ears observation per person—8.71

•Calculated separately from tlie following information : For each age-group, the
numbers (a) cauterized, (b) died, (c) carried over from earlier ages, (d) carried Into
the next age-group, (e) obsen-ation ended by follow-up.

On the basis of cancer mortality among the female population of
Pennsylvania in 1930, we calculated the number of cases of cancer of
the breast, fundus uteri and cervix uteri wliich would be expected among
the total series of 4,487 women during the period of observation. For
each type of cancer the expected number of cases was estimated ac-

cording to wliether dcatlis per year are considered to represent 80 per
cent of new cases or 50 per cent, giving both a low and a high value for
expected cases. The figures are

:

Expected Cases Observed Cases

Breast cancer 10.7 to 17.2 IS
Uterine fundus cancer 3.3 to 5.4 4

(excluding hysterectoniies) 2.5 to 4.2

Uterine cervix cancer 14.5 to 23.2 2

The number of cases of breast cancer and uterine fundus cancer which
was found agrees quite well with what would be expected. The number
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of cervix uteri eases is about one seventh that expected, representing a
reduction of approximately 85 per cent.

In considering the significance of these findings, a number of com-
plicating factors must be considered. The expected number of cancer
cases refers to what would be expected if these Avomen Avere comparable
in all respects to the aAmrage female population of PennsylAmnia. Actu-
ally, the series differs in seA'^eral respects from the general female popu-
lation, and one must a.sk Aidiether these differences could be responsible
for the results obtained. With respect to color and marital status, the

‘cauterized series’ probably had a higher proportion of colored Avomen
and certainly a higher proportion of married Avomen than Avould a ran-

dom sample of Avomen of the same age distribution in Pennsylvania.
HoAveA'er, the effect of both these factors Avould be to increase the ex-

pected number of cerAux cancer cases. They may, therefore, be disre-

garded, although it Avould be interesting to have exact data on color and

marital status, by age, at time of first and last obsei’Amtion.

The chief difficulty in a folloAA’'-up stud.y Avbere the folloAV-up is incom-

plete is to be certain that the folloAved cases haA'c not been favorably se-

lected. For example, the folloAV-up series ivas faA'orably selected Avitli

respect to death, probably because there Avas less chance of hearing from

or about a dead patient. The question is AAdiether, for some unknown

reason, we AAmre less likely to hear from a patient Avith cei’A'ix cancer and

more likely to hear from a patient Avith breast cancer. I can sec no

reason to believm this. In fact, it seems to me that the form of cancer

Avhich a g;^nieeologieal serAice AAmuld be most likely to hear about, AA'ould

be uterine cancer.

There are a feAV more calculations and tabulations Avhieli avc hope to

make on your material. In any' cA^nt, I believe that this material as it

stands .should be reported. Perhaps some detail regarding the method

of calculation might be of interest to others engaged in similar folloAV-up

studies,
’ ’

It Avill be noted that Dr. Lcauh has been very conservatiA’e in his

estimates, for in the series he found our incidence of cancer of the breast

equal to the upper e.stimate of expected cancer and the obsei'A’cd cancer

of the fundus equal to the mean e.slimate. But in cancel' of the cervix,

he comiiares the knoAA-n incidence Avith the loAvest figures of exiiected in-

cidence or 14.5 cases. Dr. LeA'in later Avrote as folIoAvs:

“After AATiting you la.st, it occurred to me that there Avas a A-alid ol'-

jection to using the living eases of cancer obseived in your folloAV'Ui»,

in comparison AA'ith the expected number oC eases or deaths. The rca.soii

is that the method of folloAA'-up by quo.stionnaire tends to seleci b''m"

patients, becau.se olniously a liA'ing patient is more apt to “answer •'!

questionnaire than a dead one. This is borne out by the tact that tlK

number of deaths from all causes Avliich the folloAv-uj) uncovered al-is

only' about half the expected number. For that rea.son, I believe wc aie

on safer gi'ound in confining attention to death.s, in making our <'omp«U'

Tlie exjiccted deaths froin various causes Avere calculated by

the age-.specific mortality rates for i^ennsylvania ffernale.'') in .i;e> -

This vear Avas selected both because of tlui accuracy of the rates m •'

census A'car and because Avas close to the middle year of Ihe o e

sen-ation period (1914 to 1939).
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Table II. Expected and Observed Deaths Ekom Various Causes, Among 4,487
Patients Followed for Varying Periods After Deep

Cauterization op the Cervix

CAUSE OP DEATH
NUMBER OP DEATHS

|

OBSERVED

OBSERVED
1

1 EXPECTED''
1

kATlu. expected

All causes 15(i
I

All cancer 26
Cancer of the fundus uteril 1 1
Cancer of the cervix uteri J 1 11.6

Cancer of the breast 11 8.3
1

1.32

•Deaths expected on basis of age-speciflc mortality rates among- all females, Penn-
sylvania, 1030, applied to tlie person-years observed in each age group.

fPatients who had hysterectomy were not counted as exposed to risk of developing
carcinoma of the fundus.

tPatlents who had total hysterectomy were not counted as exposed to risk of
developing carcinoma of the cervix.

You will note, from Table II, that the number of deaths from ‘all

causes’ observed tvas almost half the expected. The number of deaths
from ‘all cancer’ observed was in approximately the same ratio. The
inference is that the method of follow-up was as successful in tracing

deatlis from cancer as deaths from any other cause.

Considering now the deaths observed from cancer of various sites,

we may compare these with the calculated expected deaths in two ways

:

First, on the assumption that the deaths which were traced were actually

all the deatlis which occurred
;
second on the assumption that the follow-

up missed the same proportion of deaths from cancer as it did deaths
from all causes. In Table III, both of these comparisons are made.

Table III. Expected and Observed Deaths From Cancer of Various Sites
Among 4,487 Women Followed After Cauterization op the Cervix

SITE OP CANCER
EXPECTED^

(T)

OBSERVED

(0)

OBSERVED t
‘

‘ CORRECTED ’ ’

{oy

VALUE
T-0

OF Pt FOR
T-0'*

Cervix 11.6 1 2

Breast 9.2 11 21 0.59
Stomach 5.8 2 0.11

Intestines, rectum and anus 4.9 3 6 0.39 0.62

Other sites 15.0 10 19 0.20 0.30

•Calculated from age-specifle mortality rates among all females, Pennsylvania,
1930, applied to person-years observation in each age-group of the 4,487 women.

fCorrected by assuming that the actual number of deaths was in the same ratio as
Expected Deaths from all causes 297.3 , „„„ ^—r-i-

3-^=:—n:— r;
= = 1.90C X observed deaths.

Observed Deaths from all causes 156

tP = states the probability that the difference between expected and observed values
would occur as a result of sampling error. Conventionally, values of P of 0.05 or
greater are Interpreted as indicating .that random error could account for the
difference found.

In the first comparison, onlj^ deaths from cervix cancer appear to be
strikingly different (less) than expected. In the second comparison,
deaths from cervix cancer are still significantly low, but. in addition,

it appears that deaths from breast cancer were significantly higher than
expected. As far as cervix cancer is concerned, even if ive count the ad-

ditional living case which was observed as dead and therebj’’ raise the

‘corrected observed’ number of deaths to 4, the decrease is still greater

than can be accounted for by sampling variation ( P = 0.0264).

The decrease in deaths (and eases) of cervix cancer in this series be-

comes all the more striking wheu one considers that these are the cases

wliicli a gynecological clinic would he least apt to miss, in comparison to

other forms of cancer, or other types of fatal illness.
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This group of women differed from the general female population of

Pennsylvania in the following particulars

:

(1) More married women—93.0 per cent as compared to 65.7

per cent for this age distribution.

(2) All had some pre-existing gjmecological disease.

(3) More women of the lower income group (‘clinic class’)-

(4) More Negroes.

Each of the above factors should operate to produce even more cervix

cancer in this group than in the average female population. To this

extent, therefore, the discrepancy between observed and expected deaths

from cervix cancer may be even greater than sho^vn by our analysis.

As far as I know, there is no published study in which the question

of the prophylactic value of cauterization has been carried as far toward

a final definitive answer as yours. The data you have collected are

consistent with the hypothesis that cauterization reduces the subsequent

incidence of cervix cancer, although it does not provide the final and
unequivocal evidence which would be desirable.

I still feel that these results should be made known. I also feel that

you should continue this investigation. I would be glad for the oppor-

tunity to discuss in greater detail the question of further investigation

and analysis of your material.”

It must be emphasized that these results were obtained by deep cau-

terization of the cervix, the technique of which was published again in

1941.® It is a much more extensive cauterization than is usually done,

and the purpose Is the destraction of all glands and infected mucosa in

the cervix. No aftertreatment is necessary when it is followed by sub-

total hysterectomy, but in all other cases, office dilatations with uterine

dressing forceps must be carried out to prevent stricture of the cervix.

These dilatations are done four, six, eight and ten weelts after operation

and again in six montlis. Anjmnc who is not willing to carry out these

irksome postoperative dilatations should not use this type of cauteriza-

tion except when hysterectomy is done.

There has been no similar follow-up study of a series of light cauteriza-

tions of the cervix so that I am unable to make comparisons as to the

relative value of the two procedures in the prevention of cancer. But

it is significant that there are no kno\\Ti cases of cancer of the cervix

in our own personal series. Tlie two cases that occurred had been cau-

terized by surgeons when they first adopted this method of cauterization,

and one of them volunteered the information that the cervix of his

patient was not cauterized to the same extent as is practiced by him now.

If chronic infection is a factor in the production of cancer, deep cau-

terization would seem to be a more logical procedure tlian superficial

cauteriz<'ition.

It has been stated in the literature that cauterization of the cervix

may eliminate ceiwicitis, but that it could hardly prevent cancer because

SO j)er cent of cervix cancer develops from the squamous cells of the

vaginal portion of the ccrvi.x. It is our contention that cancer of the

cervix rarely, if ever, develops from nonnal .squamous epithelium but
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that it develops at the junction of squamous epithelium and the chronic
inflammation of cervicitis either bn the surface of the portio or perhaps
in metaplasia in the glands, and that if the cervicitis is eliminated, can-
cer of the cer^TX will be eliminated practically. Equally fallacious is the
argument that cancer of the stump after supravaginal hysterectomy may
occur in a normal cervix, based on the fact that the cervix appeared'^

nomal at the time of hysterectomy. Masson^ ^vrites : “It is known that
cervicitis is a verj’’ common sequel to subtotal lij’^sterectomy. In more
than 500 cases, cervicitis with leucorrhea was sufficient to require treat-

ment after subtotal hysterectomy. In many of these cases there was
no history of leucorrhea before the body of the uterus was removed.”
It has been my observation also that a cervix which appears to be nor-

mal at the time of hysterectomy may be definitely inflamed on ex-

amination months or years later. This is probably the result of eircu-

latorj^ changes, in a glandular structure, which predispose to infection,

for if the glandbearing portion of the cervix is excised or destroyed with

the cautery, as the first step in lij’-sterectamj'^, no subsequent cervicitis de-

velops.

I will repeat with a few alterations, the following paragraphs of the

previous report

:

“Perhaps there is no method of preventing cancer of the cervix one
hundred per cent, but in our personal series, we have been unable to

find a single ease and in the entire series of 10,000 cases in two large

hospitals, only 2 cases are l^lo^vri to have occurred. A larger series of

cases or a longer period of time and a better follow-up may change that

report. Even so, if it is shown that the incidence of cancer has been
much reduced, the work has been worth while. It is much more satis-

factory than a cure of an equal nmnber of cases of cancer of the cervix

for many of the cancer cured cases are uncomfortable and unhappy;
uncomfortable from undesirable radiation effects, and unhappy because

of the dread of recurrence. Our interest has been in the prevention

rather than in the cure of cancer of the cervix in the advanced stages in

which it is usually seen today.

“Prevention of cancer of the cervix by any method that is effective is

advocated in this paper. Deep cauterization has been the method used

in this series because it can be done quicldy, along "svith other operative

procedures, and microscopic sections show that it is effective in eliminat-

ing cervicitis.”

Conclusions

1. Chronic cervicitis seems to be a contributing factor in the causa-

tion of carcinoma of the cervix.

2. Cancer of the cervix is insidious in onset and because of the late

stages in which it is seen today, prevention of cervicitis, prevention of

cancer by adequate treatment of existing cervicitis, and early diagnosis

by periodic examination of women over 25 years of age, offer the best

solution of the problem.

3. In order to destroy infection in the cervix by cauterization, it is

often necessary to cauterize deeply and extensively.
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4. Careful postoperative care and treatments are necessary to pre-

vent stenosis of tlie cervical canal after deep cauterization when the

uterus is not removed.

5. As far as we know, deep cauterization of the cervix has been an

effective method of i)revenling- cancer in our series of 10,000 eases, for

only 2 cases of cancer of the cervix are known to hare occurred in tliis

series.

6. In the second follow-up study, the average time interval after

cauterization was 8.7 years, and the average age of the patient 42.8

year's. The results show approximately 80 to 85 jrer cent reduction in

the incidence of cancer, or in deaths from cancer of tire cervix in the

groirp followed for by a rrew application of a statistical method to our

series of 4,487 followed patierrts, Leviir estimates the expected iirciderrce

as 14 to 23 eases of carreer of the cervix in the time observed. Two cases

are knowrr to have occurred before the survey, aird one of them died from

cancer of the cervix, when 11.6 deaths would be expected. •
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AN ANALYSIS OF THE EFFECTS OF CONTINUED THIOUREA
TREATMENT IN PREGNANCY AND ON THE

DEVELOPMENT OF THE OFFSPRING
IN THE RAT^'t

E. D. Goldsmith, Ph.D., Albert S. Gordon, Ph.D., and
Harry A. Charipper, Ppi.D., New York, N. Y.

(From the Department of Biology, Washington Sqnare College of Arts and Science,

Ncto York University)

Thiourea and thiouraeil liave been nsed successfully in the treat-

ment of lijTperthyroidism in the human.^'® Since pregnancy inaj^

often be complicated ])y liyperthyroidism" tlie question as to whether

such drugs can be used with impunity to alleviate this condition in the

gravid animal becomes an urgent one. PossilDle effects of the admin-

istration of these agents on the fetus and the development of the off-

spring must also be considered.

The consensus is that these agents act, in the manner of a chemical

thyroidectomy by preventing the formation of the thyroid hormone.®’ ®

ThjToidectomy in the immature animal has long been known to be fol-

lowed by a retardation of growth (sheep and goats, rabbits,

rats^®'^®). More recently Salmon®®’ and Scow®® have reported that re-

moval of the tliyroid one to three daj’s after birth results in a marked

retardation of growth and maturation of the rat.

We have already reported®® that thiourea administered to pregnant

animals produces a marked hyperplasia of the thyroid glands in the

suclding young. Hughes®® has recently given some information on the

effects of thiouraeil on the growth of young rats. The present paper

furnishes further details concerning the effects on the offspring of

thiourea treatment during and after pregnancy.

Methods

At intervals of 0 to 22 days prior to parturition, pregnant rats of an

inbred hooded-Wistar strain were placed on a laboratory stock diet con-

taining 0.5 per cent thiourea. Following delivery, all litters were re-

duced to 6 animals. After weaning from their thiourea-treated_ mothers,

the young rats obtained the drug directly from the thiourea diet. Sev-

eral of these animals were maintained on this ration for periods of 13

to 157 days, and were then placed on the stock laboratory diet. In

several cases, some of the litters were divided immediately after delivery

so that some of the young were left with their treated mothers, whereas

their litter mates were placed with untreated lactating females.

‘Aided by a grant from The Elizabeth Thompson Fund.

tAcknowledgment is made to Mr. Albert Stenger for technical assistance.
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Selected animals were sacrificed, the thyroid glands and a number of

other organs "were -weighed rapidly and fixed in Bonin’s or Helly-

Zenker’s solution. Where the thjToids were too small to be dissected

ndthout injury, a portion of the trachea with the glands attached was
removed and fixed in Bouin’s fluid.

Table I. Effect of Thiourea Treatment Upon Eat and Thyroid Weight

NO. op days

CASE

NO.

AGE
DAYS

NO.

OP
ANIMALS

1

ON T.T.*

S a
P P

. 9H t;
w p5 w c;
PS < o <
a, p. ^ f-

TOTAL

DAYS

ON

T.T.*

STOCK

DIET

IN

DA

AITER

T.T.

>
Po .«
go

9
0

1
^ o

•

W B
v. ^

ao •

w ts g

45-1 21 2 0 21 21 0 30 14 46

45-2 24 3 0 24 24 0 37 19 51

46-1 10 4 Otol 10 10 to 11 0 14 5 35

30-1 4 1 4 4 8 0 10 t

30-2 8 2 4 8 12 0 17 5 29

30-3 11 2 4 11 15 0 21 7 35

30-4 15 1 4 15 19 0 36.5 10 28

B45 4 2 6 4 10 0 6.5 t —
47 0 2 7 0 7 0 5 t —
29-1 1 2 9 1 10 0 5 t

29-2 6 2 9 6 15 0 8.5 4 47
29-3 10 2 9 10 19 0 15.5 5 33

41-1 0 3 10 0 10 0 5 f

41-2 13 2 10 13 23 0 21.5 6 28
41-3 30 1 10 13 23 17 73 7 0

43-1 0 2 15 0 15 0 4 t

43-2 19 2 15 0 15 19 30 4.0 13
43-3 36 2 15 0 15 30 89 9.5 11

38 86 2 22 80 108 0 50 50 100

36-40 222 3 4 157 161 05 200 60 30

30 264 2 4 264 268 0 130 t

•Tlilourea. trcatmcnt-
IThyrolfl Iliod on trachea.
JAnlmal.T r-tlU alive.

Results

Growth .—The feeding of 0.5 per cent tliiourea incorporated in the
laboratory ration to pregnant rats for 1 to 15 days prior to parturition
produced neither visible efiects upon the c.vtoi'nal appearance of the off-

spring, nor upon tlie size of the litters. The weights of the newborn
from 9 litter-s of treated animal.s averaged about 5 grams as did new-
boni animals delivered by normal untreated mothers.

Continued thiourea treatment via the motlier and after weaning
through the diet resulted in signs of retardation of growth by the tenth
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to tlie twenty-fifth day of age. The treated rats reached a growth
plateau at variable times such as 85, 100, and 157 days of age.

After 157 days on the thiourea diet (Case 36), 4 males averaged 120
Gm., and 2 females 105 grams. The litter Avas divided so that 2 males
averaging 124 Gm. and one 105 Gm. female were left on the experimental
diet, and 2 other males averaging 116 Gm. and a female weighing 104
Gm. Avere placed on the ordinary laboratory ration. Forty days later.

Fig. 1 .—^Reversibility of thiourea effect (litter mates). Black rat (wt 125 (3ra.)

on continuous thiourea treatment for 210 days (4 days prepartum) ; hooded rat (220

Gm.) on continuous treatment for 161 days and tlien on normal diet for 49 aa.ys.

FiET 2 Thiourea and growth. 84-day-old thiourea treated a^mal (60 Gm.) aa

coth^ijfred to an untreated animal (160 Gm.) of the same age. The cretin was ob-

teined from ^ mother treated with thiourea for the entire gestation period.
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this latter group showed an average gain of 72 Gm. for the males, and of

41 Gm. for the female. They continued to grow and after 65 days on
the normal diet, the males averaged 210 Gm. and the female weighed 180

grams. The males which had been continued on the drug for 55 ad-

ditional days averaged 126 Gm., and the female remained at 105 grams.

The males now 264 days old (107 days since the litter was segregated)

average 130 Gm. in weight (Fig. 1).

Pig. 3.—Onc-ilay-old rat obtained from a motiier treated witii tiiiourca for the lafit

10 daj-.s of tlie ge.«tation period. Note tlie marked hyperpla.sla and ab.sence of colloid

a.s compared wltli that in Fig. 4.

Fig.s. 3 through 9 jire pliotomicrograpli.x of section.*! tlirougli tl)e tliyrold glands of
tliiourea-treatcd and norn\fiI rat.s. fl.xed in Bouin’.s nuid and stained witli liematoxylin
and eo.sin. (X408.)

Pig. 4.—Otie-day-old rat oi>tfiin<-<l from untre.nted motlu-r.

In Cilsc; 38, a female tvhieh had been treated Ihrongliout tlie entire

gt'station period gave birth to 2 .scrawny female young. Treatment was

fontinned and they developed at a greatly retarded rate showing the

di'finite eretin eharaeteristie.s deseribed bv Hughes. At the age of 84
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days, one weighed 50 Gm., and the other 78 Gm. (Fig. 2) . At this age,
our eontrol female rats averaged 160 Gm. and control males, 235 grams.
The Thyroid Glands ,—The effectiveness of the pre- and postpartum

treatment on the thyroid gland is presented in Table I. The data here
disclose that the thyroids of all treated animals range from 28 to 100
mg. of gland per 100 Gm. of body weight. Untreated adult controls of
our colony average 8 mg. of thyroid, and our untreated 12 to 18 Gm.
animals average 16 mg. of thyroid per 100 Gm. of body weight.

Fig. 5.—Ten-day-old rat obtained from a mother put on a thiourea-containing diet
on the day of delivery. Note the higlier epithelium and scantier colloid than that in

Fig. e.

Fig. e.—Ten-day-old rat obtained from untreated mother.

Several mothers were placed on the thiourea-food 7 (Case 47), 10

(Case 41-1) and 15 (Case 43-1) days prior to parturition. A number
of the young were sacrificed at birth, and the glands were fixed attached

to the trachea. Macroscopically, the glands appear enlarged and hyper-

emic. Microscopic examination of the glands reveals some irregularity

in the follicles, high columnar epithelium and limited amounts of lightly



Fip. 7.—Result of thiourea treatment for ICl days followed by normal diet for 65
days. Epithelium is low. approaclilnu the normal picture, and large amounts of
densely staining colloid are present.

c I,.

- fV* <̂? t"r jK

Fir. 8.—ThirtCKin-day-old lUler mate to animal -whoRc tliyrold is Rhown in FiR. 3.

RoRUlt of ten daya of prepartum and 13 days postpartum treatment The gland Is

hlphly active.

It is of intcrc.st to note that several rats (Case 36-40) wliich hatl been

ti'catcd for IGl days and then placed on a normal diet for 65 days still

po.sse.sscd large thtmoid glands, 30 mg./lOO Cm. of rat as compared ivith

8 mg./lOO Gm. for our untreated controls. The hi.stologie picture, how-

ever, was that of a normal gland (Fig. 7). ID.xamination of 7’ahle I

disclosc.s several instances in which short tem cxjiosurc to thiourea

(Case 41-3, 23 days) followed by a return to a nonnal diet for 17 days
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resulted in a reduction in the rate of groMdli of the gland, and a return
to the normal histologic picture (Figs. 8 and 9).

Rej)roductio7i .—Mixed litters of our animals maintained on thiourea
from the time of birth or prior to it liave lieen observed for 7 months,
but none has delivered offspring.

In one instance (Case 39), 6 litter mates (5 females and 1 male) had
been kept in one cage on a thiourea ration until they were 100 days old.
At this time, the litter was divided and 3 of tlie females averaging 89
Gm. were transferred to another cage and placed on a stock diet. The
male (110 Gm.) and the other female (97 Gm.) were left in the experi-
mental cage. Twenty-one days after being placed on the normal diet,

the largest of the females (126 Gm.) delivered 3 healthy jmung.
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Pjg-. 9.—Thlrty-day-okl litter mate to animals whose thyroids are shown in P1e3.
3 and S. Result of return to normal diet for 17 days after a 10-day prepartum and
13-day postpartum treatment The gland appears normal.

In Case 36, males and females were kept together for 157 days. The
litter was divided so that 1 male and 2 females were placed in each cage.

Thirty-seven days after being transferred to the normal diet, the 145

Gm. female delivered healthy offspring, and 30 days later external evi-

dences of pregnancy wore again visible.

Discussion

The data of the present experiments show that the retarded growth

rate and the hyperplastic, activated thyroid glands of young rats, de-

livered by mothers maintained on a 0.5 per cent thiourea diet during

and after pregnancy, were transient in nature. These effects disap-

peared when the animals were placed on a laboratory stock diet. Ad-

ministration of the drug in the ration enables one to study the thyroid-

developmental mechanism without resorting to surgical thyroidectomy

and its attendant hazards. The mortality rate was no higher among

our drug-treated rats than among our untreated controls. Hughes^®

has reported a high mortality rate in 25- to 30-day-old animals follow-

ing daily subcutaneous injections of tliiouracil. This difference and the
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fact that our animals as a rule were heavier and reached the growth

plateau at a later date, may be explained in terms of concentration.

Thiourea in a dosage of 0.5 per cent of the diet may have been insuffi-

cient to produce cessation of all thyroid hormone production.

The presence of active hyperplastic thyroids in young animals car-

ried by thiourea-fed mothers for 7 to 15 daj^s prior to parturition and

sacrificed at Inrth indicate.s a definite transplacental transmission of the

“thiourea” effect. It is not clear as to how this effect is produced, but

3 pos-sible explanations present themselves. One is the passage of the

thiourea (molecular weight, 78) through the placenta. Should this be

true, then we have presumptive evidence that the thyroid of the fetus

is already a functional gland and on being depressed by thiourea calls

upon the pituitary to produce thyrotropin. This would further necessi-

tate the postulation of a functional and active fetal pituitary capable of

producing a thyrotropic factor. In support of this, is the finding by

Fugo and Witschi-- that removal of the hypophyseal primordium in the

chick embryo results in the development of a small thyroid gland.

Fugo"® concluded further that the embryonic chick pituitary becomes

active during the second half of the incubation period and appears to

secrete growth, thyrotropic and gonadotropic hormones. KulP^ has

reported that in the albino rat, rapid development of the thyroid gland

does not take place until after the eighteenth day in embryonic develop-

ment, and a fully developed thyroid gland showing follicle and colloid

is found only a few hours before birth. The second possibility is that

as a result of lowered thyroxine production in the mother, the fetus

receives less thyroxine than it would normally, and the pituitary of the

fetus responds by sending out increased quantities of thyrotropic factor.

The third alternative is that the hyperplasia is brought about by the

thyrotropin from the mother.

The last ])ossibility requires that large molecules pass through the

placenta from mothei' to fetus. Ukita®® claimed that thyroidectomy of

pregnant rabbits resulted in the prolongation of gestation, incomplete

ossification and hypertrophied thyroids in the offspi'ing. These results

may be explained on the j)ossible passage of hypo])iiyseal liormone

through the placenta. However, in view of tiie accepted belief that

j)it\ntary tropic factors are protein molecules and the .scanty evidence

in favor of their transplacental passage, o])inion must be reserved.

The sole source of thiourea of animals 45-1 and 40-1 (Table I) was

their mothers' milk. The thyroid pict\ire was one of extreme activity.

Other animals (Table 1) which received both pre- and postpartum treat-

ment showed an iiicrease in .s-izc and activity of the thyroid directly

rt-lated to the duration of treatment. In view of the ns'cnt findings by

^Yilliams, Kay and Jandorf-'^ (cited In* Williams, W<-inglass, et al.**)

that Iniman milk contains much more thit)uracil tlum any other body

iliiid, tills result is to be expected.
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There is thus presented substantial evidence that in the rat. an active

hj’perplastie thyroid gland may be produced directly through the food
containing the drug, and indireetlj'' by transplacental and transmain-

maiy passage of tlie effective factor.

Tlie results disclose that those animals which had been on thiourea for

periods up to 157 days, and liad readied their growth plateaus resumed
growth when returned to a stock diet. The liistologic structure of the

thjHoid also returned to normal. In severe animals treated for 4 days

prior to birth and 157 days after birth, tlie tliyroid still Aveighed 30 mg.

per 100 Gm. of body Aveight 65 days after its return to a normal stock

diet. The histology, hoAvever, AA'as normal. In tlie light of AstAA^ood’s

AAmrk^ and our oaaui in vitro and in viAm studies Avith adult rats.-® the

return to the normal condition is to be expected.

In rats completely surgically thyroidectomized,^'> repair of the

thyroidectomy changes in the pituitary did not occur A\Iien thyroid ther-

apy AAms delayed beyond 40 days. SeA-eringhaus-® concluded that a rat

completely thyroideetomized at birth becomes phy.siologically hypophy-

sectomized as aa^cII. Our oaaui long-term treated rats resumed groAvth

AA'hen iilaeed upon a .stock diet, indicating that there AA'as no peimanent

damage of the pituitary.

Although no deliA^eries Avere obseiwed in any of the animals AA'hile on

the thiourea ration, one AA^as inseminated (Case 39) AA’hile on thiourea,

and gaA^e birth AA'hile on the normal food. Williams, et al.-‘ have found

no abnormalities on the gonads or other organs after thiouracil.

While it is true that the groAAdh of the offspring may be retarded

and its thyroid size and histologic aetmty increased by feeding 0.5

per cent thiourea to the mother, it is clear that no periunheut damage

has occurred. Although the experimental data gathered from the rodent

have been in substantial agreement Avith those derh^ed from the human

being, the results Avould suggest caution in the employment of thiourea

or thiouracil therapy in the treatment of pregnant hyperthyroid fe-

males.

Conclusions

1. A supplement of 0.5 per cent fliiourea incorporal ed in the food fed

to pregnant rats results in aeth-ation and hyperplasia of the thyroid

gland, and retarded groAvth of the offspring.

2. The thiourea effect may be transmitted directly through the food,

or indirectly through the placenta, or through the milk.

3. No births AA'ere obseiwed in any of the rats AA'hile under treatment.

4. A return to a normal diet AA-as marked by a return to normal groAvth.

and physiologic activity.

5. Caution in the use of thiourea or thiouracil therapy for eases of

pregnancy complicated by hyperthyroid i.sm is aclAused.
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SQUAMOUS METAPLASIA OF THE CERVIX UTERI

S. H. Auerbach, and Edgar R. Puxd, M.D., Augusta, Ga.
(From the Dcimrtmcnt of Failiology, UniversUy of Georgia ,School of Medicine)

The occurrence of squamous epithelium in the cervical canal, which
is normally lined by mucus-secreting columnar cells, has intrigued

observers for more than 50 yeai’s. Added interest in this i)henomenon

has arisen during the past decades largely because of speculation on the

possible relation to carcinoma of the cervix, ])articularly carcinoma in

situ. A number of articles on this aspect of the subject and on dif-

ferential diagnosis have appeared in the litei’alure;’"” the general im-

])ression left by these is one of emphasizing the beiiignancy of squamous
metaplasia and deploring mistaken pathologic diagnosis of malignancy.

Novak has ter.sely summed up this majority opinion in discussing a paper

by Schmitz and Benjamin:'' "The so-called mela])lasia is clearly henigji

and here again there is little reason to look on it as having any more
influence on the development of cancer than pertains to any chronic

irritative lesion.” The erroneous diagnosis of malignancy in sections

showing only exaggerated metaplasia has undoubtedly been made many
times in the past, and conversely, the more grievous error of dismissing

preinvasive carcinoma as sim])le metaplasia has also been committed,

though less frequently. That the preinvasive cancel's arc malignant neo-

plasms in every sen.se has been shown by the excellent case studies and

follow-up of Smith and Pemberton*' and Voungc.'* This diagnostic error

is declining in frequency as more attention is devoted to the character

of the cells and as the old cardinal principle that cancers are necessarily

invasive is abandoned.

Another aspect of the subject of .squamous metaplasia of the cervix

which has received considerable attention is the question of origin of the

abnormal cells, and on this topic ojiinion is divided. The majority of ob-

servers .seem to agree in whole, or in part, with ^feyer"" who considers

metaplasia a step in the iioalinerof ero.sions. .\ecordinir to bis liypothesi'5.

sipiamous epithelium normally lines the lower portion oi the c(*rvical

canal in the developing fetus. But as the mucus-sccretin"^ c»jls a}K)ve

begin to function, tiie .squamous cells are destroyed by the maceratinc

cfTcet of the secretion to a line at or near the external os. .‘subsequently,

tlie lower ])ortion of the canal becomes a kind of baltleeround between

columnar and squamous epitheliums, between the d(*.struetive cficct of the

mucous secret iori from above, and the healing growth oj .sqtiamous cells

from below. Undoubtedly, such allernation.s do ocenr. but obvr.n'at!ons

on our material suggest that .sm-h

inclined to agree with (farmiehael

interplay is « xecj'tional, .'iiui ire are

aTid .b'.afiVe'-iin"' that tie- a‘yjue::l

207
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epithelium arises in situ. Similarly, Wollner'* finds ectopic squamous
epithelium only occasionally in extensive erosions where healing would
logically he expected.

Meyer’s explanation of isolated patches of squamous cells high in the

cervical canal as being derived fi-om groups of differentiated basal cells,

which wei-e segregated during the fetal adjustment period, is likewise

questioned by Cai-michael and Jeaffre.son.” They contend that these

basal cells are wholly undifferentiated and are capable of developing

loward columnai* or squamous epithelium. They find these cells in 95

])er cent of human cervices and trace their maturation into fully-

developed stratified squamous epithelium. The presence of mucinous

malerial in cytoplasmic vacuoles of squamous-like cells in some involved

areas .suggests to them the dual potentialities of the basal-cell groujis.

In the end, Ihe .squamous epilhelium may as.sume full adult charae-

teri.stics, including glyeogciiation. so that the process is indeed a meta-

ifiasia. This line of reasoning is more in keeping with the earlier hypo-

thesis of Euge’^ and others. Our own observations are coiifii-matory

especially as regards the comiiletc maturation of the metaplastie epithe

lium. Glycogenation has not been rare in our material, and we have

seen an instance of kcratinization of the ecto])ic squamous epithelium iu

n case of prolapse accompanied by cervical lacci’ation and eversion.

The histologic appearance of the metaplastic ejiithelium lias been fully

described in the papers of Carmichael and JcaftVe.son”'’® and has re-

ceived much attention in this country fi-om various authors. It is be-

yond our .scope to reiterate these observations, but we would like to

em]>hasize two points which we have found to be of value in differential

diagnosis: Fii’.st, the po.sition and morjihology ol‘ the cells which have

been ajitly described, esjieeially as regards the outward di.sjilacement of

the muems-secreting columnar cells; second, the “festooning” effect

which is achieved by the squamous cells in growing over the microscopic

undulations of the endoeei'vix. This latter esjiecially pertains to the

early jihasc.

Personal Study

To observe the incidence of squamous metajilasia and to attempt to

find some etiologic factoi-s, we have recoided data on a series of over 600

cervices studied for a jieriod of tlie past four years. The cervices were

fi.xed in lolo, and sectioned .serially around the external os at intervals

of two to three millimetei-s. Fisnn four to ten or moi'C blocks could be

cut from each cervix, the munl»er depending on the diameter and outline

of the <)s. Two sections from cacli block wei-e stained for study, one

.‘section bcn'mi ciiosi.-n from each face of the blof-k, that is, one “shallow”

and one “deep.” In this manner, rej)rescntative samjdes of the entire

cervix weic obtained. Blocks of the endometrium and nj)pcr levels of

the ein-vic.-d e:in:tl weic :dso included with additional sections as indicatcfi

in tin- individual eases.
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For convenience 100 eonseentive cervices, in wliieli a maximum of
satisfactory sections was obtained, were nsed for statistical analysis.

Few significant differences between the figures for the entire series and
this sample were noted, and the exceptions are mentioned here. The
cervices in sequence which were discarded as unsatisfactory were usuallj’

those traumatized incident to surgical removal. Data were recorded on
the gross features (laceration, eversion), presence and degree of meta-
plasia (one to four-plus), location (surface and glandular), evidence of

inflammation, and other disease. The clinical data were appended later

from the hospital records and in some few eases are incomi^lete. The
results are as follows

;

Incidence: Squamous metaplasia was observed in 72 of the 100
cervices in amounts varying from minimal (one-plus) to maximal (four-

plus), the latter representing almost complete transformation of the
columnar epithelium of the lower cervical canal. This figure is consider-

ably higher than that reported by others. Carmichael and Jeaffreson^-

found an incidence of 41 per cent in their material and 14 of 75 cemdces
showed metaplastic changes in a series by Schmitz, McJunldn and
Maealuso.® The pereentase is somewhat higher in the studies of cervical

polyps. Thus, while Fluhmann' found metaplasia in only 59 of 1,195

specimens of cervix with an additional 33 instances of fully-mature

squamous epithelium in cervical glands, he found metaplasia in 29 per
cent of 100 polyps, and MezeF® found it in 31 per cent of 1,636 polyps.

The discrepancy between our figure and that of others may be due to

differences in methods of examination and differences in interpretation.

It was obvious in our material that minute areas of involvement could

easily have been missed by anything less than routine serial blocking.

We have not observed a gross feature which would indicate the

presence of metaplastie epithelium and have been unable to predict its

presence from examination of the fresh specimen. In interpretation, we
have freely pronounced as iiositive the minimal involvement often en-

countered, but we have not included the basal-cell groups or the occa-

sional upward extension of stratified squamous epithelium from the pars

vaginalis over a junctional ulcer.

Race: Race appears to have no effect on the incidence. Of 39 Negroes

in the series, 30 or 77 per cent were positive, and of 61 whites, 42 or 69

per cent were positive.

Age: The youngest in the series was 21 and the oldest 51 years. The

cases were divided by decades and the results tabulated. (Table L)

We feel that there is a significant increase in incidence froin the third

through the fifth decades and that this rise is emphasized by a correlated

rise in severity. Carmichael and Jeaffreson^^ found an increase of

from 35 per cent of cases under 50 years of age to 50^ per cent of cases

over 50 years, but considered the difference of little import.
_

Our ma-

terial in the age group over 50 yeais is insufficient, but the lising inci-

dence by decades seems comparable.
Parity: We find no correlation between parity and the presence of

metaplastie epithelium. Seventy-one per cent of the parous (1 to 10)

subjects were positive. Of the nine nulliparas, eight or 89 per cent were

positive. The one pregnant uterus included in the series was negative.

Carmichael and Jeaffreson^= like^vise found no relationship between meta-

plasia and the number of births.
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Table I

AGE
GROUP

XUAIBEB
TOTAL

METAPLASIA
PER CEXT

METAPLASIA 1-PLU.S

PER CENT POSITIVE

2-PLUS 3-PLUS 4-plus

21 to 29 22 14 G3.5 43.0 35.0 14.0 7.0

.30 to 39 47 3G 7G.G 61.0 19.0 8.0 11.0
40 to 49 20 17 8.5.0 23.5 23.5 35.0 17.0

.oOl- 5
*>

• i GO.O GO.O 33.0

Menstrual Historij: Tliis factor also was nonconlribiilory. A wide
variety of complaints of menstrual disorders was registered and no rela-

tion was evident for anyone. Of the seven women in or past the meno-
pause, five of the cervices (71 per cent) were positive.

Endometrial Phase: Our data for the series are incomplete. Of
eight uteri having follicular (proliferative) endometriums, seven or 87

per cent sliowed squamous metaplasia. Of nine uteri in the progestinal

(secretory) phase, four or 44 per cent Avere positive. However, com-

parable data for another 100 cer\nces with endometrial sections shoAved

no appreciable deAnation from the “noimal” incidence in either phase.

Gross Features of Cervix: Gross appraisal of laceration and ev'ersion

AA’as made on the fr&sb specimen and these Avere AAuthout effect as factors.

Of the 58 cervices shoAA'ing frank tears Avith ectropion, 42 or 72 per cent

Avere positiAm. Of tbose specimens presenting neither, 73 per cent shoAved

metaplasia. This finding is contradictory to the expressed opinion of

llej-er^® and his foIIoAA^ers that metaplasia represents a step in the healing

of “erosions,” and is in keeping AA'ith the observations of Wollner^

as afore-mentioned.

Inflammation: "We found it difficult to appraise this item and its pos-

sible relationship. Only a rare adult cervix is entii’cly free from evi-

dence of inflammatory disease if the presence of subepithelial lympho-

CAdes and plasma cells is a reliable criterion of inflammation. HoAA'CAmr,

if the minimal cellular infiltrates be ignored and an arbitrary degree

of reaction somcAvhat denser (tAVo plus in our senes) be used as the

dwiding line, there is suggestum but inconclusiA^e correlation betAveen

chronic inflammation and the occuiTcnce of metaplastic epithelium.

Thus, the Iaa'o AA'ei'c obscived together in 30 instances, Avhile inflamma-

tion Avithout metaplasia Avas seen in nine cases. These latter include

some in.stances of more acute disease, usuall.v Avith ulceration, so that the

number is probably dis])roporlionalely high. Metaplasia Avithout inflam-

mation Avas observed in 42 ca.scs. Again it is questionable AA'hcther the

fifrure is a true index, as there A\ere individual in.stances in AA'hich com-

plete differentiation of the inetaplastic epithelium could be intciprcted

as healing AA'ith quiescence of any pre-existing inflammatory disease.

Both inflammation and mcta])lasia Avere negative in 10 cases.

Other Disease: Under this grouping aa'c liaA'c included the accom-

panying pelA'ie disorders other than cervical, and in mo.st instances

these AA'cre the chief clinical and pathological diagno.ses. Fibromyoma.s

constituted the most common cause for hystoi'cetomy in the series and

occurred in a total of 57 case.s, alone in 37, and in cond)ination Avitli

.salpingitis in 20. Of these 57, 36 or 81 per cent. aa'Cic po.sitiA'c; the

prc.sence of salpinviti.s in combination or its ub.senee Avas AA'ithout effect,

the figures beirur 81 per cent and 80 pei- eent xiositive, respect iA'ely.

The second most frequent comjdication Avas salpingitis alone, and .six

of eleA'cn such ca.‘-(-.s (54 jicr cent) aa-ci-c jio.siliA'e. IMalpositions of the

u!eni*= vs a group shoAA’cri no influence on the incidence ((>0 ]K!r cent
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positive)
;
but the three cases of frank prolapse were all positive.

Canmehael and Jeaffresoii^’ record an incidence of 46.5 per cent in 200
cervices amputated for prolap.se as compared with 33 per cent of 134
removed for other reasons.

A wide variety of disorders filled out the remaining cases. Endo-
metriosis occurred three time.s and all were positive. Single instances
of such diverse conditions as congenital malformation and adenocar-
cinoma of the fundus Avere included and tlie findings in the cervix were
variable. The one pregnant uterus was negative.

Carcinoma in situ: PreiiiAmsive carcinoma occurred twice in the series.

This 2 per cent incidence of cancer is comparable to the figures given by
Schiller^® (3 per cent in one series; 6 in 425 cases in another), but is

somewhat lower than that of Wollner^ (2 eases in 59 cervices). In both
of our eases there Avas metaplasia in addition to the frank neoplasia, but
the tAvo processes Avere entireh’’ distinct. The cancer cells treat the
metaplastic epithelium Avith the same disrespect shoAAm the normal
columnar epithelium, uprooting and displacing it from beneath.

Discussion

The indmdual factors of those examined Avhich appear to exert an

influence on the development of metaplasia are age of the patient and

inflammation or irritation of the ceiwix. Age of the patient per se is

probably subordinate to age as a factor in ovarian fiuiction. The rising

curve of incidence of squamous metaiAlasia from the third through the

fifth decades of life roughly parallels the curve of declining ovarian

actmty with relative hyperestrinism
;
and from the data of Carmichael

and Jeaffreson (our oaaui material being insufficient), this curve appears

to continue upAvard beyond 50 years. The experimental production of

uterine metaplasia in A'^arious animals^’’ by administering large doses

of estrogens to castrates is presumptive evidence that a similar process

pertains to metaplasia in the human cervix. Indeed, Wollner* has

described such a human ease folloAved by biopsy Avhile under estrone

therapy. The uniform occurrence of metaplasia in the three eases of

endometrial hyperplasia in this series lends some support, although ad-

mittedly the number is small. Speculation on hyperestrinism as a factor

in the production of fibromyomas of the uterus is unAvarranted here, but

if, as has been suggested, such is possible, endoeervical metaplasia in 81

per cent of 57 cases of fibromyomas in this series AA'ould be supportive.

Against oAmrian dysfunction as a factor is the nearly “normal” incidence

observed in those individuals haAong adequate corpus luteum function

as judged by the presence of secretory endometrium.

It is our opinion that chronic inflammation plays a more important

part in the process than the figures indicate, although its mechanism

as a local stimulus is A'^ague. This opinion is based more on the notations

of many individual sections than on the series as a AAfiiole. We not in-

frequently remarked on the close anatomic relationship betAveen the two

Avhen onlj^ one or tAAm of the sections of a given ease Avere positive. It Avas

not uncommon to find isolated patches of metaplastie squamous epitheli-
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uiii accompanied bj' local round-cell infiltration while tJie surrounding
areas were almost entirely free of both. In the more diffusely involved

cervices, the association is not so readily apparent. Nor is association

common in the more acutely infiamed lesions, but these are often devoid

of all epithelium. In our material, the presence of metaplasia in chronic

inflammatory disease seems removed from any function in the healing

of erosions, as the ratio in everted and noneverted cerNuces is almost exact

(72 per cent and 73 per cent), and eight of nine nulliparous cervices,

grossly free from any lesion, showed vaiying degrees of metapla.sia in the

endoeervix. Circumferential involvement of the endoeervix .just

proximal to the external os was a fairly frequent observation in nullip-

arous specimens and in parous specimens in Avhieh near perfect healing

produced some degree of stenosis. The dilated canal immediately above

was usually filled with thick mucus, sometimes inspissated, suggesting

that the secretion itself, in the absence of frank infection, may be suf-

ficient stimulus to induce basal-cell proliferation and squamous meta-

plasia.

'Whatever the etiology and significance of the metaplastic epithelium,

it seems to bear no relation to malignant disease except for a possible

common ancestral cell. We have seen nothing to suggest direct conver-

.sion of metaplastic to neoplastic cells. But a common forbear of these

otherwise divergent processes does seem a distinct possibility, as has

been suggested before.'* We point out the locus common to botli, begin-

ning within the cervical canal and not on the pars vaginalis and the

oblique tapering against the normal .stratified squamous epithelium at

occasional points only in the early .stages. In both instances of carcinoma

in this series, the neoplasms were removed from the pars vaginalis and

occupied positions comparable to the usual location of metaplastie e])ilhc-

lium. Neither involved the Avholc eirciunfereneo of the endoeervix, nor

the whole extent of the surface in any section. The tendency of the

cancer cells to grow along natural surfaces, displacing the pre-existing

e])itheluim, whether columnar or squamous, and to j-emain in situ foi'

some time suggests a kin.ship to the metapla.stic cells.
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THE EAPID TREATMENT OP EARLY SYPHILIS
DURING PREGNANCY
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New York, N. Y.

(From the Department of Obstetrics and Gynecology and the Department of Der-

matology and Syphilology, Third Surgical and Medical Divisions

[New York Dniversity'], Bellevue Hospital)

The treatment of the prenatal patient with early infectious syphilis

has always been a problem. The patient frequently presents herself

for the first time so late in pregnancy that it is difficult to give her

sufficient treatment. Minor reactions create .sufficient inconvenience that

tlie patient fails to receive treatment regularly, while sevei’e reactions

necessitate at least a temporary inteiTuption of vital therapy so neces-

sary if the transmission of the disea.se to the unborn child is to be pre-

vented.

At Bellevue Hospital in December, 1939,* we adopted ma.ssive arseno-

thcrapy for patients Avith early infectious SAqjhilis and in 1940, it Avas

decided to give the .same tAqpe of treatment to prenatal patients Avdth

early syphilis. It Avas felt that intensive thci*apy Avould have the

advantage of so faA’orably affecting the patient AA'ith early syphilis prior

to the fourth month of gestation, that she Avould not transmit the disease.

On the other hand, such therapy giA-en to the infected mother Avho is

further adA’anced Avith her pregnanej* may appreciably effect a .syphilitic

infection already transmitted to her offspring.

In 1933, Chargin, Leifer and Hjuuan .succe.ssfully .shortened the

treatment of early .s.Aq)hilis to a period of five days 1)3’' continuous in-

travenous drip administrations of neosalvarsan for ten hours daily.

Later experiments proved that mapliarsen Avns a much less toxic drug

for ma.ssive thcra])A-. At BelleAuie Hospital, aa’c adopted the rapid

massiA’c treatment Avithout u.sing the intravenous drip. The total dosage

of maifiiai’sen preseilbed Ava.s subdivided into etpial doses Avhich Avere

giA'cn intraA-enoush' 1)3' S3'ringc at I’cgular intervals for a six- to ten-

dav" period. Since it Avas found that the administration of more than 1

Gin. of maj)har.s(‘n in this period was associated Avith encephalopath3
'

in ov(ir one per cent of all jiaticnts irt;atcd, the total dosage of maphar.sen

was reduced. UnfoJ tnnatelA', relapses were fouml to he more Irerpient

iji patients who rcceivcsl h.’.ss than 9.9 (!m. It was then decided to use

fever to jc-enforec the aetion <if tliese lowercfl floscs of niafiharscn.

Various eombinations of inai)har.scn with fever induced 1 )3
' 13'phoid

A'accine Avere used in order to find a safe and cffeetiAe ])lan of treatment.

iiu
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In tliGSB scliediilGs, tAvo injections of about 0.06 Gin. of mapliarsen were
used on at least one day of treatment." After much exiierimentation, it

Avas finally decided that the maximum dose of mapharsen giA’^en should
be approximately 1 mg. per kilogram of body AA'eight, and that onlj’" one
injection Avas to be given a day.=> The average patient AAmuld then re-

eehm ten daily injections of about 0.06 Gm. of mapharsen. To re-enforce

the treatment of this Ioav dosage, four fcAmrs induced by typiioid vaccine
AA’^ere included in the ten days. The feAmrs AA^ere giA’en on the second,

fourth, sixth and eighth days. The first fever Avas induced Avith an
initial injection of 0.1 c.c. triple typhoid Amceine intravenously; the

second AAuth 0.2 c.c.; the third AA'ith 0.4 c.c., and the last Avith 0.6 cubic

centimeters. From tAAm to three hours after the initial injection, another

dose of equal amount Avas given in most cases. In general, a fever of at

least 104° F. for about four hours aa^s obtained. In June, 1943, Ave

added bismuth to our scliedule of rapid treatment, giving 0.1 Gm. of

bismuth salicylate in oil on the first, third, scventli and tenth days of

tlierapy. Thus, our standard plan of therapy came to be as folIoAvs

:

TREATJtENT BAYS

1 2 3 4 5 6 7 8 9 10

Mapharsen—1 mg. per X X X X X X X X X X
kilogram

Bismuth salicylate in oil

—

X X X X
100 mg.

Typhoid vaccine 0.1 0.2 0.4 0.6

in c.c. 0.1 0.2 0.4 0.6

Choice and Preparation of Patients

The plan of therapy for the treatment of syiiliilis in the nonpregnant
acted as a proving ground before carrying out a similar procedure in the

pregnant patient. With a feAV exceptions, cases Avith early syphilis were
chosen first since the obvious effects of therapy could be more readily

appraised in these eases. Thus, there Avere 36 pregnant patients Avith

early infectious syphilis : tAAm Avith seronegative primary syphilis, three

with seropositive primary syphilis, 28 AAuth secondary syphilis and three

Avith relapsing secondary syphilis. In this group the syphilitic lesions

appeared in 16 during the first trimester, in 13 during the second, and

in seven during the last trimester. In addition, fiA'^e iiatients AAuth early

latent syphilis and tAAm AAuth late latent syphilis Avere treated. Intensive

treatment Avas given an^dime during 1he course of pregnancy depending

upon the time the patient presented herself. Contraindications to such

intensive therapy include aetiA^e tuberculosis, nephritis, decompensated

heart disease, toxemias of pregnancy and any chronic hepatic disease.

No such contraindications were present in any of this groiip.

All patients Avere subjected to a complete physical examination to rule

out any medical or obstetrical eonti’aindieation to intensive therapy.

Blood pressure, urine examinations and blood counts Avere taken before

treatment Avas started and frequently throughout the course of therapy.

Cisternal punctures Avere perfonned on about half of the eases with no

resulting harmful effects.
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Reactions to Intensive Therapy in General

In the nonpregnant patients, encephalopatliy was practically the
only severe reaction occurring with intensive therapy. Among 321
treatment courses Avith mapharscn alone, in a six- to ten-day period, the
incidence of encephalopathy Avas l.C per cent.'^ In a subsequent series

of 588 treatment courses Avith combined fever 4ind mapharsen Avherc
two injections of about 0.06 Gni. of mapharsen Avere given on at least

one day of treatment, the incidence of encephalopathy Avas 1.36 per
cent.^ In the total series of 909 treatment courses, the mortality rate

from encephalorrhagia Avas one in 300, a mortality rate much too high

to justify this plan of therapy. With the sulisequently employed ten-

day plan of treatment previously outlined, 1,303 treatment courses

Avere given, the incidence of encephalopathy being 0.3 per cent AA’ith a

mortalitA' rate of 1 in 1,303. In the total group of 2,212 patients treated,

several other reactions Avere noted. One patient develojied a mild

arsenical dermatitis. There Avere 100 in.stances of early acute arsenical

eiythemas and urticarias. In addition, mild transient jaundice occurred

in fiA’e jiatients, in three during hospitalization, in 1 three Aveeks, and in

1 six months after therapy. There Avere four instances of transient

hematuria noted in those patients reeeiA'ing mapharsen and fever

therapy. Also, one patient deA'eloped agranulocytosis and reeoA'ered

completely, jilild peripheral neuritis Avas noted in fiA'e instances.

Nausea and vomiting occurred Ainth great frequency folloAving tbe first

fcAV injections of maphar.sen. In A'cry fcAV instances did this persi.st

Avith subsequent injections, and ncA'er did this reaction AWUTant discon-

tinuation of therapy. Concomitantly AA*ith j'ovcr, practically all patients

complained of headache and malaise. When these latter symptoms are

seA'erc they may be relieved by .scdatiA’cs, the choice being morphine.

Types of Treatment and Reactions With Intensive Therapy
During Pregnancy

I’orty-threo i)rcgnant jiatients Avei’O treated. Six ca.scs of .secondary

.syphilis Avere treated Avith maphar.sen alone: one ]>atient roceiA'cd .1.2

Cm. mapharsen in six days, one i-eceiA'od 0.88 Cm. in nine days, three

0.81 Gm. in six days, and one patient 0.72 Gm. in six days, depending
upon the dosage in A'ogue at the time. Eight patients receiAX‘d from O.G

to O.S Gm. of mapharsen and Iaa'o to three foA'crs in seven to eight da.A’s.

Twenty-nine patients Avere placed on the ten-da.A' plan of treatment

finally adopted Avith 0.5 to O.G Gm. of maph.’ir.scn and three to four

fevers in the ten-day i)eriod. TAA'cnty-tln-ee of the.se patienl.s also re-

ceived bi.smnth.

In lliis pregnant group, A'omiting frequejilly followed the first few in-

jeetioms of ma])hai-sen. In onl.A’ one instaiiee did a jnifient continue

vomiting thi-ouehout the entire coui'.se of ma])har.sen therapy. With
fcA'cr induced by lyidioid vaccine, .subcutaneous injoction.s of morphine
.sulfate Avere given to the pregnant patients Avho complained of vomiting,

headacluss. generalized aches and pains witli maibed j-elief. One 7>atient

liad a ninth day crylliema of Milian. In three patient.s nose Ideed.s Avere

encountered. There Avere no instanees of jaundice, agramilocyto.sis, or

peripheral neuritis. I'nfortunately, the last i)atient treated develojxd

ai-st-nical eneepha1oj)athy and died folloAving the fifth injection of b.07

tJm. of iiuqiiiaiX'n Avith one ]ire\-ion.s fever epi.sod(i. ('I'liis is the single

fatality noted in the total l.oft3 conr.se.s of treatment previon.'ly men-

tioned.)
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Three patients complained of mild abdominal cramps during- their first
episode of fever. Tliese abdominal cramps were not associated with
obvious uterine contractions. One of these three patients as well as an-
other Avho was free from abdominal pain, liad a slight blood}- vaginal
discharge on the day following fever therapy. This discharge lasted
for a few hours and then subsided. Further mapharsen therapy as well
as typhoid vaccine was continued without a recurrence. One patient who
was admitted with early syphilis, vaginal bleeding and abdominal cramps
withstood mapharsen and fever therapy without any recurrence of bleed-
ing or abdominal pain.

Twenty-six of the 29 patients who were placed on the ten-day plan of
thei’apy completed this treatment. Of the three patients who did not
complete their eoui-se of treatment, one ‘was the patient who died of
arsenical encephalopathy; one was a patient with secondary syphilis
who was four and one-half months pregnant, and delivered a stillborn
fetus on the second day of treatment having had two injections of

mapharsen and one fever; the third was a patient with late latent

syiihilis who was six months pregnant, and delivered a stillborn fetus

after 0.42 Gm. of mapharsen and three fevers. The last iiatient gave a

history of having had six spontaneous abortions, several before and
several after she had acquired syphilis.

Results of Treatment of Pregnant Patients With Early-

Infectious Syphilis

The results of treatment in the mothers and ]-)abies are classified ac-

cording to the type of intensive therapy given, i.e., mapharsen alone, the

seven- to eight-day plan of treatment until mapharsen and fever, and the

finally adopted ten-day plan with mapharsen, bismuth and fever.

Six patients ivith secondary syphilis were treated with mapharsen
alone. (Table.) Two patients who were treated in the second trimester

relapsed shortly before delivery with the result that one patient (V. M.)

delivered a premature macerated stillbirth, and the other (J. S.) a full-

term liaby who developed secondary syphilis two weeks after birth. The
other four patients delivered babies who were apparently free from
syphilis. One of these children was seropositive at birth and had nega-

tive serologic tests for syphilis (hereafter abbreviated as STS) at three,

six and nine months of age. One baby was not examined at birtli but

had negative STS at five months of age. The other two were seronega-

tive at birth
;
one having negative STS at eight months of age and the

other lost to subsequent follow-up. Of the mothers who delivered,^ the

four apparently healthy babies, one had negative STS and 3 positive

STS at the time of delivery.

In the second group (Table II), eight patients with primary, secon-

dary or relapsing secondary syphilis received 0.6 to 0.8 Gm. of mapharsen

and two to three fevers induced by typhoid vaccine. One patient (A. B.)

at thirty-seven weeks delivered a macerated fetus; the mother’s STS was

positive at the time of delivery. Tlie other seven patients delivered ap-

parently healthy babies, six at term and one close to term. The seventh

day STS were negative in six of the babies and positive in one of the

babies. The last baby had positive STS two and one-half months after

birth, but completely negative STS, three, four and seven months after

birth. Two have not been seen since birth, and the other four had nega-

tive STS when examined at three to twent}--four months of age. In
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summary, of tlie eiglit babies delivered, there were seven apparently
health}' babies and one premature macerated stillbirth. Of the mothers
who delivered the apparently healthy babies, tlirec Avere seronegative,
and four AA’^ere seropositiA'e at the time of deliveiy.

In the third grouii, 21 jiatients ivitli early infectious S3'philis were
placed on the finally adopted ten-day plan of therapy. Of these, three
liaA’^e been lost from obsein^ation, and two have not deliA^ered as yet.
Therefore, the discussion of the results of this group is confined to 16
patients (Table III). One patient (L. N.) had a spontaneous abortion
in the fourth month of pregnanej’', tAvo montlis after eomiiletion of
treatment. Although her STS AA’ere positiA’e at the time of abortion, she
receiA’'ed no furtlier treatment and eight months later her STS became
negative. One premature baby (P. B.) of tAA'^enty-nine aatbIcs’ gestation
Avho AA'as seropositive at birth, died six days after delivery. The other
14 patients delivered apparently healthy babies, one premature and 13
at term. Three of these babies AA'ere seropositiA^c and 11 seronegatiA^e at
birth. Taa'o of the sero2iositiA''e babies AA'ere deliA'ei’ed so recently that
further STS haA’e not been done as 3’-et. The third baby aaIio AA'a's sero-

positiA'e at birth, noAv has negath'e STS at three months of age. Of the
11 babies aa'Iio AA'ere seronegatiA'e at birth, fiA'e AA’ere folloAA'ed and AA'ere

negative at one to tAA'eh'c months of age, AA’hile six haA'e not had STS
since birth. In summaiy, of the 16 babies delivered, there AA'ere 14 Iia'c

infants, 12 of AA'hom haA'e negative serologic tests, and tAA'o AA’ith sero-

positiA'e te.sts at birth aa'Iio haA’e not been reehecked. There AA'ere tAA'o

failures. Of the 14 mothers aa'Iio delh'ered live infants, six AA'ere sero-

positive and eight seronegative at the time of deliA'eiy.

Analysis of Eesults

Combining the results of the three plans of therapy we find that of

the 30 babies delivered, 23 haA'e seronegative reactions, 14 liaA'ing been
folloAA'ed one to tAA'ent3'-four months. SeA'en have been classified as fail-

ures; the tAA'o premature macerated fetuses, tiie four-month .stillborn

fetus, the premature child aa'Iio died 6 da3'S after birth, tlie eliild aa'Iio

developed secondary syphilis, and the two recenti}' born children who
were seropositiA'e at birth and haA'e not been reclxecked. The last two

AA'hile included among the failures ma}' subsequent!}' proA'e to haA'e neg-

atiA'e STS as did three other babies, aa'Iio Avhile seropositiA'e at bii’th, be-

came seronegative at three months of age. The mother aa'Iio aborted

the four-month fetus AA'as seronegatiA'e eight months later,_ and it is very

possible that the abortion AA'as not due to her syphilitic infection.

Since it is admittedly infrequent for a child born Avith negative STS
to deA'elop a posith'e reaction at a later date, the nine children sero-

negatiA'e at birth but subsequent!}' lost to folloAA'-up have been included

among the probable good results Avith the 14 aa'Iio AA'ere folloAA'ed for

longer periods. The iirobable good results (23 out of 30) AA'ould then be

at least 76.6 per cent.

Relationship of the Onset of Treatment to the Length
of Gestation

In the routine treatment of syphilis in pregnancy, a direct relation-

ship can be obserA'ed in the results obtained and the time in pregnancy

that treatment AA'as started.^ No such relationship is apparent in the

intensively treated cases. Of the nine mothers aa'Iio Avere treated in the

first trimester of pregnancy, seA'en babies have been classified as good



222- ABIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

results, and of the 13 who were treated in the second trimester, nine
delivered babies free from syphilis. Eight mothers were treated in
the tliird trimester and seven of tlieir babies were healthy.

Intensive Treatment of Latent Syphilis During Pregnancy

While no effort was made to obtain a scries of intensively treated
latent sjTphilitie prenatal patients, seven pregnant women with latent

sypliilis were given tliis type of therapy because it was felt that they
were too unreliable for the orthodox plan of treatment. Of these seven,

three had syphilis of less than six months’ duration. One of these was
the girl who died from arsenical encephalopathy, one has been lost from
observation and one has not delivered as yet. Four patients had
ilis of unloiown duration. Of these, two had babies with negative STS
at birth and two months after birth. One who was six months preg-

nant delivered a stillborn fetus in the middle of her treatment, and one

patient has not delivered as yet. Obviously, no conclusion can be drawn
from this small series of cases.

Eesults of Therapy in Patients Who Became Pregnant After Previously

Receiving Intensive Therapy for Early Syphilis

Most authorities agree that all pregnant women who have or have had

syphilis should be treated -with each pregnancy irrespective of pre^^ous

therapy, or the status of their serologic tests. We wished to learn

whether it was neee.ssary to treat patients who had received massive

ai’senotherapy prior to pregnancy.
After a patient finished the rapid treatment, no further Ihei-apy was

given unless a relapse occurred. Thirty-two of oui’ intensively treated

patients subsequent!}’ became pregnant and received no further treat-

ment during their pregnancy. Two had pi-eviou.sly been treated for

early latent syphilis, and 30 for secondary sjpliilis. Of these 32 pa-

tients, 27 delivered healthy bailies, 26 at term and one after 30 weeks of

gestation. Five had spontaneous abortions of whicli only one was due

to syphilis. Of the twenty-seven who had liealtliy babies, four deliv-

ered ten to eleven months after antisyphilitie treatment, eight delivered

twelve to seventeen months, five delivered eighteen to twenty-three

months, and 10 delivered Uventy-foiw months after tlieir intensive ther-

apy. Twenty’^-five' motliers had negative intrapartum serologic tests for

.syphili.s. All of these had seronegative babies. Two mothers had posi-

tive intrapartum serologic tc.sts for syphilis; one baby was seronegative

at. birth and one was seropositive, but became seronegative within one

month. Three of these patients became pregnant a second time subse-

quent to prc\’ious intensive treatment and these babies had negative

serologic tests for syphilis.

In this group of previously intensively treated patients, five patients

had siiontancous abortions. One became pregnant three months after

treatment. At the onset of her pregnancy hei- serologic tests for .syph-

ilis were .slightly jiosilive. She aborted at the end of three montiis a<

whicii time her STS were negative. She lias been followed for forty-

seven months simre then, and has had negative STS as well as a normal

spinal tliiid. Another jaitient had neuativii STS four months after

treatment. She became jiregnant one year after treatment and aborted

alter two months. For three months following the abortion, she has had

consi-s’lently’ negative STS and norma! .spinal fluid finding.s. A third

patient Ijeeame pregnant two months after eomidetion of treatment and
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aborted at the end of three niontlis. Her STS were slightly positive at
the time of her abortion, but became completely negative during the
next two months. A fourth patient who had negative STS at the onset
of her pregnancy four months after previous intensive treatment sub-
sequently delivered a six-month fetus which died one hour after birth.
The mother was followed for twenty-seven months during which time she
had negative STS and normal spinal fluid findings. A fifth patient who
conceived soon after completing her intensive therapy delivered a six-
month macerated fetus at another hospital. She was seen by us one
month later, at whieii time she had secondary syphilis with dark-field
positive lesions.

Thus, of the 32 patients, five aborted and 27 had normal babies one
being premature. In only one instance of the five early terminations
can syphilis be held responsible.

Comparison of Therapeutic Results and Reactions of Massive
Arsenotherapy With Routine Treatment

Prior to the advent of in1en.sive therapy, the records of the prenatal
syphilis clinic at Bellevue Hospital, since 1936, reveal that 34 patients
Avith early infectious .sn^hilis received routine ti-eatment during their

pregnancy. Of these 34, one died from arsenical encephalopathy and
one Avas lost from obsei’Amtion. Of the remaining 32 patients, five deliv-

ered macerated stillbirths and 11 deliA'ered syphilitic Ih'^e liabies, tAvo

of Avhom died a fcAv A\'-eeks after birth Avhile under therapjL Sixteen

babies Avere apparently free from s^iihilis, having negative STS from
seven days to tAA^o years after birth. The probable satisfactory results

under this plan of therapy arc 50 per cent as compared to the minimum
of 76.6 per cent obtained bj^ massiA^e arscnotherapjL The poor results

of the routine tjqie of therapy are due to the inadequate, irregular

treatment received by these patients. The inadequacy of treatment is

due to the limited time available Avith routine treatment to ^give the

patient a sufficient amount of the arsenical drugs. Only four'receiA^ed

more than ten injections of arsenical drugs before tlie termination of

pregnancy. Among 23 prenatal patients Adtli earlj^ infectious s3’'philis

aaIio receiA^ed no anti.syphilitic therapy, no bab.-v escaped s.'yqihilis. As a

result of the superiority of intensive therapy as compared to routine

therapy, there is a diminishing incidence of prematurity and maceration

as AA^eli as live syphilitic babies. Table IV sIioaa^s the comparatwe re-

sults in the three groups.

Table IV. Cojiparison of Eesults of Treatment or Pregnant Patients With
Early Infectious Syphilis

TYPE OF TREATMENT

TOT-VL

NVJIBER
FOL-

IXIAVED

PREM.A.-

TURE
MACER-
ATED

NUMBER OF
NEONAT.A.L
DE.VTIIS

DUE TO
SA'PHILIS

LIATi:

SYPHILITIC
B.VBIES UN-
DER TREAT-
MENT

BABIES AP-
PARENTLY
FREE FROM
.SA'PHILIS

Alassive arsenotherapy .•JO
7* 2 1 1 2.')

( 76 .6%)
Eoutine treatment ;i2 lOi 5 2 9 26 ( 50%)
No treatment 23 14 6 5 12 0 (0%,)

•Two of these premature babies were free from syphilis.

tThree of tl\ese premature babies were free from .syphilis.

Of the 34 patients given routine treatment for early infectious sypli-

ilis, three Avere treated Avith mapharsen. S Avith arsphenaniine and 23
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with iieoarsplienamine. A study of the reactions encountered in tliis

group revealed one death due to arsenical encephalopathy after two
injections of neoarsphenamine (0.2 and 0.3 Gm.), five cases' of jaundice
(four from neoarsphenamine), and one ease of exfoliative dermatitis
after neoarsphenamine. In the group of 43 prenatal patients who re-

ceived massive mapharsen therapy, one death occurred from arsenical

eneephalopatJiy, the onset of this complication developing after the fifth

mapharsen injection, and there were no eases of jaundiee or exfoliative

dermatitis.

Discussion

From the data given, the rapid treatment of early syphilis in preg-

nant women has given encouraging results. In a group of 30 prenatal

patients with earlj' infectious S3’’philis who completed treatment, we have

classified seven as failures. Howevei-, not all of these babies are defi-

nitely .s.yphilitic. Two babies who were seropositive at birth Jiad been

delivered too reeentl}’ for re-examination. These babies at a later date

ma3
* prove to be seronegative. In the case of the four-month stillborn

fetus, the mother became seronegative subsequentl 3
^ without fiu'ther

treatment. No autops3* was olitained in this case. It is exfremc] 3
' un-

likety for S3'philis to produce abortion prior to the fourth month of

ge.station and therefore, it is que.stionable whether this poor re.sult was

due to a .S3'pldlitic infection. In view of the uncertain .status of the.se

three cases, if thc3
'

'"’ei’e to be deducted from the series, there remains

four poor results aseribable to .S3'philis out of a total of 27 cases, a cor-

rected salvage rate of 85 per cent. Based upon the same assumptions,

the results with the various plans of rapid therapy are as follows: Of

the six patients treated with maphansen alone, probable good rcsult.s

were obtained in four (66 per cent)
;
of eight patients treated uith the

seven-da3' plan of combined mapharsen and fever therap3', there were

seven good results (87 per cent); of the 13 patients treated with the

ten-da 3* plan of combined mapharsen, bismuth and fever, there were 12

good results (92 per cent).

iVlore severe reactions were encountered in the pi'cnatal i)atients with

the routine plan of therap3' than wei’c found with the intensive plan oi

therap3’. However, the routine plan of treatment consisted ehiefi3' ol

the admini.st ration of ar.s])])enan)ine and neoaj-,s])bcnaminc. Admittedly,

the reactions with these drugs are greater tiian with majiharscn. It is

well e.stablished that pregnant women have an increased susceptibility

to ar.<enical drng.s witli resulting reaefion.s jjai-ticnbirh' encephalopathy.

One death from this cause rc.sulted after onh' five injections of maj)hnr-

sen in the rapid plan of treatment, and one death occurred from 2 .small

doses of neoarsphenamine in the routine pbni of theraj>3'. This emj)ha-

sizc-s the need for caution in the use of ar.scnica! druus when treating

svjdiilis in ]>rcgnancy. It must be recognized, however, that frotti the

fm'cgoinv data massive ina])liat>en lhera{>3
' eoini/nied with fewr and

bismuth b:is proved hss toxic than the ohier fonns of routine tlieraj>3
'.
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Conclusions

1. Forty-tliree pregnant patients were treated for syphilis with
massive mapharsen therapy. One death from arsenical encephalopathy
occurred in this group. Of the 30 patients with early infectious syph-
ilis who completed treatment and were kept under observation, good re-

sults from this therapj- were obtained in a minimum of 76.6 per cent.

If the babies not proved to be sj^philitic ai-e eliminated from the cal-

culations, the probable good results would be 85 per cent.

2. At the Bellevue Hospital prenatal syphilis clinic between 1936 to

1940, prior to the advent of massive arsenotherapy, there were 34 preg-

nant patients treated for early infectious syphilis with routine therapy.

One death occurred from arsenical encephalopathy, five patients de-

veloped jaundice and one exfoliative dermatitis. Only 50 per cent of

the offspring were free from syphilis.

3. In the relatively small series reported here, intensive therapy

proved safer and more effective than routine treatment. Nevertheless,

there remains the risk of arsenical encephalopathj’- and this is probalily

greater with intensive mapharsen therapy than when the same drug is

emijioyed in routine treatment.

4. Massive mapharsen tlierapy in the treatment of early infectious

syphilis prior to the onset of pregnancy has yielded excellent results,

since there was only one failure among 32 patients so treated. This fail-

ure occurred in a mother who had a cutaneous relapse.
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NEISSERIAN INFECTION IN PREGNANCY*

Paul M. Rice, M.D., Washington, D. C.

(From the Department of Obstetrics and Gynecology of George Washington Uni-

versity School of Medicine and Gallinger Municipal Hospital)

Introduction

An EARLIER and confusing experience with smear and culture in

the diagnosis and management of gonorrlieal infection complicating

pregnancy prompted the present stud3'-. The first observation was con-

fined to antepartum patients in a Prenatal Clinic for expectant mothei's

of low income, who liad relativelj’^ good social standards. A medical

technician trained iii the inlci’pretation of .smear and cultural proce-

dures, the necessary laboi-atorj’- facilities, and an experienced venereal

disease contact investigator were accessible. From the beginning, it was

apparent that certain patients had repealed positive smears, negative

cultures, and sexual partners with no evidence of infection as shown by

negative smears, cultures, and clinical findings. It was likewise noted

that patients with positive cultures, usually had positive smears, clinical

evidence of infection, and their contacts had gonorrhea. These discon-

certing findings caused suspicion as to the effectiveness of smear alone

in the diagnosis of gonoriliea, and increased the i-esponsibilitj' of making

a correct disposition of the cases. It appeared unjust to stigmatize the

expectant mother with a diagnosis of gonorihea and .subject her to the

marital discord which resulted when she informed her husband that she

was not onlj' pregnant but had gonorrhea, wlien neither had little if anj'

evidence of infection. The jn-oblcm wa.s further magnified bj" the seem-

ingly nnnecessaiy cost of ireatment and delivery, when the hospital

isolation rules required a private room and special nurses for both mother

and infant, if smeai' fi’om the urctljra of mother or e^'os of infant was

positive.

Tliis study was ))lanncd in an atteni]>t to clarify some of the problem.s

encountered in the antepartum patients, namely; How efficient is

smear compared to culture in tlie diagnosis of gonorrhea? Can the

gonococcus be tran.smitted from the antepartum to the posl])arlum state

and if so how? Is it activated !>y the trauma of labor, arid if .so can it he

found in the in1ra})arlum and posijiarlum discliarges from tl>e vagina?

When is tin* patient free of gonococci following treatnient? How fre-

quently is the gonoco<‘cus liic caus<* of ])osij>artum morbidity? Is the

diaernosis tnorc confiisitig in the preunant than in the nonj)regnant

patient ?

t(' til" f.'iirilUv of tli" f <if M<;i!!':in" <<f iic' J-CL
r,V nr‘-.‘!vnn!n, tiiv. r<.ril th-- r*><|tiSr<'tTi< ru;* of lli'’ il'-itn-*- of of M'-’ii'-.o

Scirnc*' (M. iM'O.Ii for -.vori; in olo-o nrni i-yo-r-nUifr}-.
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Theory

Whereas, the first observation was confined to the antepartum period,

this study was extended into the intrapartum and postpartum periods.

It was predicated on the belief that chronic gonorrheal infection localizes

in the deep urethral tissues, adjacent glands and ducts, Bartholin glands
and ducts, and in the cervical glands and that the gonococcus may be
pressed out of the deep cervical glands,^ and expelled in the mucous plug
which may contain a large part of the proliferated cervical mucosa,^’ ®

and may be activated by the traumatizing effect of labor,^ and found later

in the show and lochia and recovered by culture. It is recognized that

trauma of instrumentation materially exaggerates a latent infection, and
the passage of an instrument into the urethra to stir up a latent focus of

infection is considered most usefuP by the male urologist. Therefore,

one might expect a higher incidence of morbidity, with clinical evidence

of disease and gonococci in the discharges of parturient patients harbor-

ing gonorrheal infection, whose glandular structures have experienced

such a marked degree of trauma.

Method

Urethral and cervical smears and cultures were taken on all patients

admitted to the Prenatal Clinic. Urethral smears were taken on all

patients admitted to the hospital in labor and checked with culture if

positive, suspicious, or patient had clinical evidence of infection. The
smear and culture were taken at the same time in as many patients as

possible. A specimen of show Avas taken at or near complete cervical

dilatation, and urethral and loehial cultures were talcen on about the

first, third, fifth, and seventh postpartum days. The cultures of show
and lochia were taken from the vagina by separating the labia and in-

serting a sterile applicator for a distance of 2 centimeters. The vagina
was not invaded to examine the cervix after the seventh month of preg-

nancy, unless under aseptic precautions in the hosptial, and in each in-

stance was for other obstetric complications, i.e., ruptured membranes,
bleeding, etc., gonorrheal infection not being suspected. Two culture

methods were employed,'^" but Neisseriae were reported positive only

foUo^ving a positive oxidase reaction, the presence of tjTpical gram-nega-

tive diplococei from an oxidase positive colony, and t3T)ical sugar fer-

mentation reactions. Smears were considered positive if gram-negative

intracellular diplococei resembling the gonococcus were present. Patients

were discharged from the hospital to the clinic, if urethral and cervical

cultures were negative on three alternate days, beginning three days

after termination of treatment. All patients were treated and folloAved

for cure while isolated in the hosptial, and were referred back for

further treatment, if found to liarbor organisms wliile under observation

in the clinic.

•The specimen was collected on a sterile swab which was placed in 2 c.c. of sterile

broth (2 per cent Difco proteose peptone No. 3 and 0.5 per cent N’aCl) and distributed

well in tlie tube. Chocolate agar (Difco Eacto-proteose No. 3 and Bacto-hemoglobin)
was inoculated with the above suspension and was then smeared over the surface of

the plate. Plates were incubated at 35 to 37 degrees Centigrade for 48 hoys, m a
chamber providing* increased moistin*e and. an atmosphere of 8 to 10 per cent carbon

dioxide.
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Fifty obstetric patients have been proved to harbor Neisscviac, by cid-

tiiral identification, and are presented Avilh forty-fonr ])atients who liad

findings suggesting gonorrhea infection and/or positive smears, in an
attempt to clarify certain problems encountered in the management of

gonorrheal infection in jiregnancy.

Duration and Condition of Pregnancy at the Time of Diagnosis

Sei'eu patients were admitted as abortions, four being threatened, two
complete, and one incomplete. Thirty-five patients had normal intra-

uterine pregnancies with one being in the fir.st trimester, eleven in tlie

second trimester, and twenty-three in the third trime.stcr. Three of the

patients in the third trimester ivere admitted because of bleeding. Eight

patients were diagnosed postpartum folloAving term delivery. The aver-

age time of delivery was 34 weeks for all cases. Nineteen patients gave a

history suggesting gonorrhea, and thirty-one patients denied knowledge
of previous infection. Tliirty-four patients enumerated suspicious .s>unp-

toms, and sixteen patients denied symptoms. Forty-four patients had
suggestive clinical findings, and six patients showed no evidence of

urogenital infection.

Comparative Efficiency of Smear and Culture

The urethral smear was po.sitive in G2 })er cent, and the cervical

smear positive in 73.3 per cent of patients. 3'hivty patients had both

urethral and cervical smears, and each was positive in 69.5 per cent,

and each Avas negatiA^e in 30.5 per cent of this group. 'J'he urethral

culture Avas positive in 75 per cent, and the cervical culture Avas posi-

tive in 87.5 per cent of cases. Thirty patients had both urethral and
cervical cultures, and both Averc posithm in 46.6 per cent of eases.

Culture Control Group

Ten patients Avere cultured by tA\’o different methods.-’'^' There Avas

complete agreement in seven patients and disagreement in three. One
patient had negatii'c smeai-.s and cultures to the first technique. Slie

had an old cerA'ical laceration Avith thin purulent discharge, and marked
tenderness and induration in the right adnexa, Avith a history of previous-

pelvic infiammation and exaggeration of .symptoms foi- Iavo months,

Avliich Avas the duration of the iiregnancy. ElcA-en days later, she had a

positive cervical culture and negatiA-e urethral culture by the .second

technique. She AA-as not checked again by cither method. It is nio.‘>l

))robnble that she had a chronic infection and Avas harboring gonococci

of loAv virulence, or she may haA'c acquired a neAv infection in the in-

terval. The .‘^eeond jiatient bad positiA'C urethral and cervical smoar.s.

and the ceivix was negatiA’c to the first culture method. The following

day, she had posiliA'c urethral and cervical cnllures to the second method,

and wa.s not checkcal again by the fir.st jnethod. She complained of fre-

quency ajid Ijurning on urination for ten days, liad urethritis, cervieilis.

purulent vaginal discharge, and an ulc(?i- on the A-aginal Avail Avith a jmsi-

live Kahn test. The third patient had negati\-e urethral ami cervical

stnear.s on admission to the clinic, and rcpeatcfl ncgati\-e (trethral and

positive c( rvi('al euUnres by the finst method. t)ne Aveek later, iirethrai

and (‘crvical <mll!n't?s Aven- ncgati\-o by both methods as Avere .siihse*

• ii,., -tUiK f'.’iiriiit*

.
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qiient cultures during the antepartum period. She delivered four
months later, had a normal puerperium and infant, and subsequent cul-
tures were negative. The two culture methods agreed accurately in 70
per cent of the cases.

Smear Control Group

^

This group was collected from approximately 2,500 obstetric admis-
sions over a period of one year, and is comprised of 44 patients admitted
in labor, at term, who had not been cultured previousl3^ Tliirty-seven
of these patients had positive urethral smears and negative cultures.
Three had positive urethral smears and negative cultures, and negative
cervical smears and cultures. Four patients had negative urethral
smears and cultures, and positive cervical smears and negative cultures.

The cervical specimens were taken at the time of aseptic vaginal exam-
inations. The lochia from 15 of the.se patients was cultured, and all

were negative. Eleven patients had late postpartum morbidity, with
positive urethral smears and negative urethral and loehial cultures.

Three infants born of these mothers had nonspecific ophthalmia. Three
patients had eondjdoma acuminata of the vulva and two had Bartholin

abscesses.

Stage and Site of Infection as Proved by Culture

Thirty-one patients had evidence of acute infection, and in nineteen

patients the infection appeared to be chronic. Only the urethra was posi-

tive in twenty-two patients, and onlv the cervix in fourteen. Both
the urethra and the cervix were positive in fourteen patients.

Associated Diseases

Five patients had primary syphilis, two late syphilis, one lympho-
pathia venereum, and of those patients examined for trichomonads, three

were positive. Four patients had Bartholin abscesses, one Skenitis, one
granuloma inguinale, five eondjdoma acuminata, two thrush vaginitis,

and one patient had chronic salpingitis. One patient had acute arthritis

throught to be caused the gonococcus.

Treatment

Forty-four of the 50 patients with positive cultures were treated, and
thirty-eight were negative after the first course. Six remained positive

after the first course and received subsequent treatment. Three different

therapeutic approaches Avere emploj'^ed :

1. Sulfonamides oralljq chiefiy sulfathiazole, using approximately 40

grams in eight da^^'S. Eighteen patients Avere treated and sixteen Avere

negative after the first course. One patient Avas negatiA^e after tAA^o

courses, and one patient after tliree courses of treatment.

2. Local application AA^as made to the vulva, vagina and ceiwix of an

ointment containing 2 per cent allantoin, 15 per cent sulfanilamide, and

5 per cent lactose in a special greaseless base buffered to a pH of 4.5

Avith lactic acid.® This method Avas used on!}’- in patients AAdio liad posi-

tive cervical and negatiA^e urethral cultures, and Avas applied tAAUce daily

for ten days. Nine cases Avere treated, and eight Avere negative after

the first course. One patient required a second course of treatment and

remained negatNe thereafter.
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3. A combination of the two afore-mentioned methods was employed in
seventeen cases, and fourteen patients were cured after tlie firet course,
two after a second course, iind one patient was still positive after two
subsequent eoui’ses of local treatment. She then received another course
of combined treatment and was negative. Slie was again positive in the
clinic before delivery and probably w^as reinfected.

Sulfonamide blood levels were adequate in most cases, and adequate
in those treatment failures in wliicli levels were recorded. Patients on
local treatment never had more than 1 mg. of sulfanilamide per 100 e.c.

of blood.

There were four morbid patients and all occurred in the first few days
post partum. There was no morbidity in the antepartum patients. Bed
rest was insisted upon, even in the ambulatory antepartum patient, and
was considered an important part of the therapy.

Condition of Mothers and Infants Following Delivery

Forty-three of the 50 culture-positive patients were delivered in hos-

pitals, but only 27 Avere delhm’ed in Gallingcr Municipal Hospital.

TAA^enty-six mothers delh^ered 26 premature and mature infants, and one

patient delh'ered a previablc infant. ElcA^en infants Avere males, and
15 Averc females. It Avas into'csting to note the absence of genital dis-

ease in all infants. Two infants dei'cloped oi)hlhahnia, both were

gonococcal and subsequent cultures from the mothers Avere positive.

The urethral .smeais from these mothers Avere negative on admission,

but later urethral smears and cultures Avere positive post pai’lum. One
infant developed .iaundice, tAvo diarrhea, and one died of pneumonia.
TAA-enty-four mothers AA'ere folloAved in the hos])itai after delivery for

evidence of infection, and of this number, eight Avorc diagnosed for the

first time and treated, bcfoi'c folloAA'-up. Taat) jiatients treated previously

AA'ere positive to culture after delivery. Both had been treated ade-

quately and confined continuously to the hospital subsequent to treat-

ment and ])rior to deli\'cry. Gonococci AA’ere rccovejcd fi'om the urethra

in both patients. The first patient had ])ositive urethral and eerv'ical

cultures after sulfathiazole. She Avas then treated AA’ith .sulfanilamide,

and had a negatiA-e culture from the urethra on day of dcliA’cry. The

urethral culture AA’as again positiA’c on the .scvejilh day post partum.

The .second patient had negative urethral and cervical cultures 14 days

prior to delivery, and tlie urethral culture was j)ositi\'e 9 days after

deliA'cry. The shoAv and lochia AA'ere negative in both casc.s, and both

patients Avere considered cured folloAA'ing the succeeding course of treat-

inent. Tlie aA'orage time betAA'cen diagnosis and deliA’eiy for 17 case.s

Avas 79 days. The greatest number of days betAA'ceu diagnosis ajid dc-

liA'cry Avas 225, and lh(> fcAvest that of ilelivcry.

Discussion

Since a positive <iiagnosis A\'as base*] du isolation of Xeissfrinr from

cither the urctlira. cervix, or both, IfiO ]M,*r emit of tiu* 50 jiaticnts Averc

po.ritivc to culture, .Scvcnty-foiir per <-cnl of jiatierifs liad cither jiositivc

urethral, or ccrA-ical sme.-irs, or both, and might iiavc been diagnosed by

smear alone. HuAAarvm*. if smear ahuu' had been used, 26 ftcr ctuif of the

casf'S jJtsitivc to culture would have been rnissi'd. On the other hand, it

onlv sme.'ir had, li.-.-n ns*‘d for diagno'sis in both th(! cui(iirr-[)osIf ive
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group (50 patients), and. the smear positive-culture negative group
(44: patients), 26 per cent of the culture-positive eases would have been
missed, and 100 per cent of the smear positive-culture negative cases

would have been falselj^ diagnosed positive. Thus, the state of confusion
resulting from the use of smear and culture in the diagnosis of gonori’hea

is explained. To corroborate the diagnosis by smear in the smear posi-

tive-culture negative group, eleven patients had late postpartum mor-
bidity, three condyloma acuminata of the vulva, two Bartholin abscesses,

all being suggestive clinical evidence of gonorrheal infection.

In the culture-control group, there was complete agreement in 70

per cent of the ten eases. In the three which disagreed, two eases can

be eliminated because of a time interval between the two teelmiques,

seven days in one ease, and 11 days in the other. Both methods would

have been positive in the third patient, if thej^ had been repeated. Van
Slyke, Thayer, and Mahoney report the findings of several laboratories

using identical culture media, eomiiarable inoculation techniques, and
the use of identical secretions in 140 gonocoeei-positive culture cases.

The closest any two laboratories could check on any medium was 75 per

cent of the cases.’’

While it is evident that culture is more efficient than smear in estab-

lishing a positive diagnosis, it has pitfalls. These are, in the main, de-

pendent upon the virulence of the gonococcus, the manner in which

specimens are obtained and stored prior to incubation, and tlie media and

method of incubation employed. Nothing will be said of the difficulties

encountered in cultural technique, but certain observations relating to

the biologj^ of the gonococcus can be utilized to increase the efficiency

of culture. It was necessary to repeat cultures several times in several

different patients before the gonococcus was isolated. This was done be-

cause the history and findings were suspicious. One patient had re-

peatedly positive smears, and the culture was not positive until repeated

three times. The smear will occasionally reveal the presence of an

intracellular diploeoccus whose viimlence is so reduced that it will not

grow out on artificial media until activated, and can be recovered later,

if a suspicious or positive smear has kept the examiner on the alert. The

difficulty with smear is that it is also positive -svith a great variety of

organisms other than Neisseriae which compose the flora of the female

genital tract.^’ ® The chief offenders are the species of the tribes

Stre'ptococceae, Staphyhcocceae, 3Iinieac, coceoid forms of the colon

bacillus, and the gram-positive diploeoccus which tends to lose the strain.

It is important that an exliaustive examination be made of the vulva,

urethra and adjacent duets, the vagina, cervix and adnexa, and that

specimens obtained at this examination, be used for smear and culture.

The lower portion of the urethra should be expressed outwardly, and the

contents of the cervical glands expressed by gently grasping the cervix

between the blades of the speculum. Douching or voiding before collec-
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tioii of specimen,^® will wash away or inhibit in some manner, the growth
of the organisms. Thick lubricating jellies lead to errors in diagnosis/'

probably by inhibiting growth, or mechanically interfering with proper
plating of the specimen.

Very little difficulty Avas encountered in establishing a diagnosis in the

acute infection, both the smear and culture being positive in the presence

of acute inflammation. In the treated patient, or one harboring a chronic

infection, the diagnosis Avas more difficult. The gonococcus may be

deeply embedded in the glandular structures of the urethra and cervix,

its Aurulence reduced, Avith only a mild chronic inflammatory reaction

in the sti-uetures involved.

Three ])atients at term, in labor, Avere examined vaginally for ob-

.stetric eomplication.s, and the un.sus])eeted cervix found infected. There

Avas no history of infection, no .suggestive symptoms, and no findings

other than a eeiwieitis. Both the urethra and cervix should be e.xamincd

in patients Avilh a suspicious hi.slory or findings, cA'en after the seventh

month of pregnancy, but should be done Avith aseptic precautions.

Aqueous Zephiran 1;],000 Avas instilled into the vagiiia folloAving ex-

amination, and Avas considei-ed a valuable procedure.

Taa'o patients avoi’o found to have infections fi'om Avhich Xci.ssnnft

caiarrhnlis Avas isolated. One patient Avas five months pregnant Avhon

diagnosed. The urethral and cei'vixal smears showed typical gram-

negative intracellular diplocoeci, and cultures from both .sources .sub-

jected to fermentation studios rcA-ealed this organi.sm. She had a mild

urethritis and cervicitis, Avas ti'eated Avith sulfathiazolc by moutli, Avith

clinical improvement and negatiA'c cultures. Five Aveehs later, .she had

a yeast vaginitis Avith negatiA'c cultures for N. cafarrhaUs. Four Avcchs

latei', cultures for yeast Avere negatiA'e but N. cafarrhalis Avas again ob-

tained from the urethra and cervix. AA-hich Avere mildly inflamed. She

deliA’cred at another hospital, and did not re})ort back for folioAv-up. The

.second X. rafarrlKiIis infectioii Avas found post ])ai'fnm, and Avas of no

particular interest.

The gonococcus Avas not ix-coA'crcd from cultures of sIioav and lochia.

.Since lochia posse.sscs certain properties faA’orable to the artificial groAvth

of this organism, i.e., seimm Avitii high hemoglobin content, alkaline

reaction, and is incubated in the human body at optimum temperature

iti a moist anaerobic environment, it AA’as antici]>atcd recoA-ering the or-

irani.sm in .some casc.s. The ])roper ])Jf foi- artificial groAVth of the gono-

coccus is ( 7.2 to 7 .0.)^ so an increa.sed alkalinity of the lochia may be

lethal :is the gonococcus is de.stroyed rapidly in culture media Avith a

plf ab'ove .S. Perhajjs, the innuim-rablc bacteria in the vagina of tlic

gravid and />!icrpcral Avornnn may f)Vf;rgrow the* more dclic.'Uc gonococ-

cu.s' on artificial media.

In ten j>o'stpar*um patients, the gotioeoc<-us Acas rccoA'cred from the

urethra. Kignt Avei-e diagno-sed for the first tiim-. and lAvri bad beerr
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previous^ diagnosed and treated. This is in accord witli Dr. Curtiss
who believes the urethra is often the site of persistent gonorrheal infec-

tion, and infections of the cervix less persistent than he formerly
thought.^

Gonorrheal infection seemed more persistent and resistant to treat-

ment in pregnancy. Six of the forty-four patients treated were still

positive after the first course of treatment. Four of these six patients

had negative cultures after two courses of treatment. One patient Jiad

negative cultures after three courses of treatment, and a single patient

was still positive after a third course. It is impossible to be certain

when a patient is free of infection following treatment, but in the light

of present knowledge, patients should be followed closely for four to

six months with frequent smears, cultures, and clinical evaluation.

If there is no evidence of infection after this period, it is probable the

patient no longer harbors the gonococcus.

Four patients were morbid in the first few days after delivery. Di*.

DeLee states: "Acute infections are likely to show the exacerbation

in the first few days of the puerperium, because of the associated strepto-

cocci and staphylococci while chronic gonorrhea causes the ‘late fevers’

in pus tubes or adhesive obliterating peritonitis, often, not always,

leaving iDermanent sterility, and gynecologic invalidism.”- As nearly

as these four patients can be classified correctly at time of delivery, two

had acute infections and two were cured, and will be discussed in that

order. The first ease was admitted at the ninth month of pregnancy,

in active labor with a history suggesting infection. She had a Bartholin

abscess, purulent urethral discharge, Avith a positive urethral smear and

negative urethral culture. The urethral culture Avas j'cpeated on the sec-

ond postpartum day, AAdien patient had an elcAUtion to 302 degrees

Fahrenheit and Avas positive. She aaus treated and subsequent cultures

AA’^ere negatiA’’e. The second patient AA-^as admitted as an early abortion

at the second month of pregnancy, and urethral smear aaus negatiA'C.

She continued to bleed and sponge stick curettement of uterus aaus done.

She was febrile on the second postpartum day, and in-ethral culture

taken at this time Avas positiA’e. She responded to sulfathiazole and

subsequent cultures AA^ere negath’^e. The third patient had a positive

urethral culture at the sixth month of pregnancy, AA^as treated and con-

sidered cured. She deliA-ered at the tenth month, and Avas morbid fi’om

the third to the seventh postpartum daA's. Her cultures AA*ere negative

for Neisseriae post partum. The fourth patient had a positwe cervical

culture AAdien eight and one-half months pregnant. She Avas treated

and subsequent cultures AAnre negatiA-e. She delivered six Aveeks later,

and AAns morbid on the third and fourth postpartum days. Urethral,

Anginal, and later cervical cultures AA'ere negatiA-e for Neisseriae. There

AA-as no eA-idenee of adnexal disease in any of these patients on discharge

from the ho.spital. Both the acute and cured infections aa-oi-c morbid in
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the first few daj’S after deliverjL In the two acute infections, gonococci
were recovered from the uretlira shortly after labor. In the two cured
infections, considerable time had elapsed since treatment. The urethra

was positive in the two acute infections, and had been positive in one

cured infection. Only the cervix liad been positive in the .second cured

infection. Apparently, the morbidity in tlie two cured infections was
caused by organisms other than Neisseriae. In the control group by
smear, eleven patients had late po.stpartum morbidity with positive

urethral smears, and negative urethral and locliial cultures.

The author believes diagnosis by smear is more misleading in tiie preg-

nant patient though a comparative study was not made. The cliarac-

teristic changes in the tissues of the pelvis in piegnaney, i.e., hyper-

trophy, softening, increased vascularity and glandular activity with

increased hydrogen ion concentration of the vagina, inhibit the growth

of certain organisms. But if the vagina or cervix become eroded, or

there is abnormality of the secretion in the vagina, all sorts of organisms

may be found which can cause confusion, A latent gonorrheal infec-

tion in the urethra or cervix may be stimulated by the changes of preg-

nanej’’, and a discharge recur from wliich gonococci can be isolated. In

the pregnant patient, tlie vagina and vulva are frequentlj' involved in

the acute inflammatoiy process giving rise to more clinical evidence of

disease.

Summary and Conclusions

Fifty obstetric patients have been examined by smear and culture

in the antepartum, intrapartum, and postpartum pei-iods and proved to

harbor Neisseriae by cultural identification, h’orly-four obstetric pa-

tients at term, in labor, with findings .suggesting gonorjdieal infection

and/or positive smears but negative cultures, have been compared vdth

the Neisseria positive group to demonstrate certain features relating

to diagnosis, treatment, and management of Xeisserian infection in

pregnancy.

1. Culture is more efficient than .smear in establishing a po.sitive di-

agno.sis in Neisserian infeetion in pregnancy.

2. Smear is valuable in con.iunction with culture in establishing a

positive diagnosis in chronic infections, and jiarticnlarly in following

treated patients for cure.

3. Kej)caled simsir and eultnre at tlie lime of a searching p])y.sical ex-

amination is the: most adt^tjualc method of diagno.sls. One negative smear

and culture will not rule out gonorrliea.

4. Neisseria catarrhaJis was isolated from 4 jjer cent of the patients.

In the interest of an accurate diagnosi.s, and for the piofce'ion of patient

and i»hys!etan, fermentation sindif-s should be done t«< identify the par-

ticular Neisseria

f). Tl.'c gonococcus was apparently activated by Ibe tratima of labor,

and recovtrred from tlie urethra post pariurn. in P.vo treated jaiticjit-s

•.vho iusd negative eultun-s ijcfore labor.
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6. Tile gonococcus was recovered from (lie urethra of eight postpartum
patients not previously diagnosed or treated.

7. The gonococcus was not recovered from the show or lochia of pa-

tients proved to harlior the infection in tlie urethra or cervix.

8. Two xiutients with acute gonorrhea, and two with cured infections

had early postpartum morbidilj’’ with clinical endometritis.

9. Gonorrheal infection appeared more persistent and resistant to

treatment in pregnancy.

10. Diagnosis by smear seemed more confusing in the pregnant than

in the nonpregnant female.

Appreciation is lioreby acknowledged to Dr. John Parks for his cooperation and
continued interest, and to Dr. G. G. DeBord for his invaluable aid in the cultural

work. The assistance of the Bureau of Maternal AVelfare, District of Columbia, is
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CORTICAL NECROSIS OP KIDNEYS ASSOCIATED WITH
NECROSIS OF PITUITARY IN OBSTETRICAL SHOCK

jMajoe Wray J. Tomlinson (M.C.), A.U.S., Ancon, Canal Zone
(From ihc Board of EeaJth Laloratory, Gorgas Hospital, Ancon, Canal Zone)

r) OSTPARTUM necrosis of tiie anterior lobe of tlie pituitary gland has
I been described numerous times and is becoming a well-linoivn clinical

entity. Likewise, tlie occurrence of Inlateral renal cortical necrosis in

pregnancy, in shock, in infections, and of undetermined origin has been
described. No cases are found in the literature availalde describing a

combination of necrosis of the anterior lobe of the pituitary gland and
bilateral renal cortical necrosis following parturition. It is the ob.i'eet of

this paper to report such a ea.se.

Case Report

The patient, a white female, aged 28, married, was hr.st admitted to

the hospital on July 14, 1942. when she had a spontaneous delivery of an
anencephalic monster of 8 months’ ge.station. There were no complica-
tions during the pregnancy or delivery. At this time she had one child,

aged 22 months.

She was next seen at the outpatient obstetrical clinic June 16, 1943;
her last menstrual period was April 17, 1943, and the estimated date of
confinement was January 24, 1944. Physical examination at this time
was normal. She attended the clinic i-egularly and Se])tembor 20, 1943,

was admitted to tiie ho.spital for back pain and nocturia of one day’s
duration. Physical examination was negative. Hemogram revealed

hemoglobin 70 per cent (Tallcjvist), 3,850,000 erythrocytes, 7,250 leuco-

cytes; differential, 74 neutiophile.s, 1 eo.sino])hile, and 25 lym])hoeytc.s.

Blood .seroloRv was neiiative. Urine analv.ses foj- this admi.ssion are given

in Table I.

‘

Tahlk 1. Uia.NK Axai.ysis, SKi’TJiMnnn, UM.':, Amiik.sio.s'

Miciioscoric

AT.ur.MIX KCO.Ml CASTS I’U.s ria.i-s ni.ooa CKi.i.s CATIir.TKl’.IZK

0/20 4. n n 0 No
t'/a] 6 0 (1 -•4-14 . 0 ye.“

;)/-2 0 0 0 d";“f f- (1 No
n - a •H- 4. Tr.s

0 0 - No
j'/ar. 0 0 0 0 H-e*- No
>>/27 0 0 0 0 0
<i/as 0 0 0 0 f) No

She received .Hulfadiazinc until hematuria a{>peiU’cd on .September 24,

1943. when it was .stnpp«>ti and mandclic acid therapy was started. .Sim

was di>'‘hnrm'd ors September 2.s, 1943. vdth a diag/ioJ.s of pyclocy.stilis

(rierht) of ]>r“crn;incy. Uollowini' di.<c})arire, .she was followt-d in the

crtni(r witli iio yo^nt

<

fir fniihc-r difiicultics until sbf return' d Ui the
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hospital on December 25, 1943, with fever, pain and tenderness in tlie
right costovertebral angle of two daj’’s’ duration. Temperature on
admission was 102° P., rapidlj’' falling to normal in two days. Hemo-
gram was iiemoglobin 65 per cent (Tallqvist), 3,450,000 eiythrocytes,
5,250 leucocytes

; differential was 68 ncutrophilcs, 2 eosinophiles, and 30
IjTnphoeytes. Tiie urine on admission .showed tliree-plns pns cells ivith a
few erythrocytes, no albumin, and it eontiniied to show pns cells, but
no more cri-throeytes. She ivas placed upon sulfadiazine on admi.ssion
with good response. Due to the holidays, the patient insisted upon dis-

charge and went home December 31, 1943.

Her last admission was on January 6, 1944, with complaint of cough,
backache, fever, and sordes of month. Her condition had been fair
during the interval, and the day of admi.ssion was the first time she had
a fever (100° P.).

Physical examination revealed multiple sorders of the tongue and
mouth. Heart and lungs were negative. Blood jiressure was 120 mm.
of mercury s.ystolic, and SO mm. of mercury diastolic. The uterus was
two fingerbreadths below the xiphoid, deflected to the left, with tlie

buttocks in the fundus and soft parts to the right. Tlie head was
floating above the symphysis. Petal heart rale was 140 per minute.

Chest roentgenogram was negative. Sedimentation rate was 90 mm. per

hour (Westergren). Blood serologj’ was negative. The clinical labora-

tory data are tabulated in Table II.

Course in Hospital.—The patient ran a fairly even course on January
7, 8, and 9, ivith her temperature graduallj’’ climbing to 103° P., when
she was placed on a sulfadiazine routine.

January 10,—Temperature 104° P. Pew uterine contractions, head
not engaged, fetal heart fast. Transfusion (citrate method) of 500

c.e. of blood at 2 p.n., with no reactions.

January 11 .—Temperature 103.5° P. Condition unchanged.

January 12 .—Temperature 103° P. Petal heart tones have disap-

peared, and cervix was dilating slowly. Sulfadiazine discontinued.

January 13 .—Taken to operating room at 9 :50 a.ji. and under ether

and ethylene anesthesia midforceps extraction of a female stillborn child

was performed at 10 :12 a.ji. with an episiotomy. The placenta was not

expelled, and was manually removed in fragments at 11 :20 a.ji. It was

estimated that the blood loss did not exceed 300 cubic centimeters. The

patient went into severe shock, almost dying on the table, and was given

blood, plasma, fluids, and cardiorespiratory stimulants. Blood pressure

was not recorded in operating room; on return to ward it was 90 mm.
.of mercuiy systolic and 60 mm. of mercury diastolic. At 10 :00 p .m.

blood pressure was 95 mm. of mercury systolic and 60 mm. of mercury

diastolic and the patient was comatose.

January 14 .—The patient vomited at intervals. Temperature fell

from 101° P. at 1:00 a.m. to 97° P. at midight and 96° P. at 4:00 a.m.

the following morning.

Janua/i'y 15 .—Vomiting, drowsy, condition critical. Anuric. Ureters

lavaged, but no crystals were obtained, and no obstruction was encoun-

tered.

January 16 .—Patient almost totally anuric. Blood pressure 120_mm.

of mercury systolic and 72 mm. of mercury diastolic. Involuntary liquid

stools today.
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January 17.—^^^oided 80 to 100 e.c. of urine. Some dyspnea and
cyanosis present. Given oxygen.
January 18 .—Still partially anurie (voided 250 c.c. in twelve hours).

Condition very grave.

January 19.—^At 2:00 p.jr. a transfusion of 500 c.c. of blood (citrate
method) was given, with no reaction. The patient expired at 6:13 p.m.

Autopsy Findings .—The body weight was 128 pounds and length, 66
inches. The breasts were engorged and milkj^ fluid was easily expressed.
There was massive perineal eechjunosis and a posterior episiotomy suture
line.

The brain showed no gross softening, congestion, or hemorrhage. The
ventricles were not dilated. Cerebrospinal fluid was clear and of normal
amount. The pituitary gland was swollen, tense, and impinging on the
infundibulum. It measured 2.3 by 1.5 centimeters. Following fixation

in formol-alcohol, sectioning revealed a narrow 2 to 3 mm. rim of darker
viable tissue around the anterior lobe suri’ounding the central soft,

yellow-white, necrotic area (Figs. 1 and 2). The sella turcica showed no
enlargement.

Fig-. 1.—Cut surface of anterior lobe of pituitar>- gland sho-n-ing cential necrosis.

(Formol-alcohol fi.xation.) (Magnification x6.)

There were no gross changes in the throat or neck. The thyroid was

s.^anmetrical and weighed 35 grams. The pleural spaces were clear.

The lungs showed congestion with terminal bronchopneumonia in-

volving the upper and middle lobes of the right lung. There were no

infarcts and the pulmonar3
’’ arteiy contained no emboli.

There was no increase in pericardial fluid. The heart weighed 300

grams and showed no gross changes or anomalies. The aorta was smooth,

elastic, and showed no stenosis or dilatation.

There were no adhesions or increased fluid in the abdomin^ cavity.

The liver protruded 4 cm. below the costal border. The diaphragm

was not elevated. The liver was tense, pale red brovm, and the cut

edges bulged. There was no gross hemorrhage or infection.

The spleen was congested, swollen, and soft; it weighed 320 grams.

The capsule was smooth, blue purple; the cut surface was dark, soft, and

semifluid. There was no gro.ss hemorrhage, infarction, or infection.
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The pancreas and adrenals showed no gross changes.
The kidneys weighed 340 grams combined. Tliere was moderate

dilatation of the right ureter and pelvis with minimal dilatation on the
left. There was no ureteral olxstruetion demon.stral)le in situ, Tlie
mucosal ureteral surfaces were edematous, yellow, and mucoid, but no
liemorrhage, debris or crystals were present. Tliey each contained G
c.c. of yellow, thick urine; culture of this revealed organisms of tlie genus
Aerobactcr. The kidneys sliowcd multiple confluent areas of yellow-
white cortex surrounded by zones of hyperemia. Tlie capsules stripped
easily, seeming to be lifted by subeapsular fluid. The cut sui-faces

showed zones of yellow-wliile cortex surrounded by hyperemic tissue

(Fig. 2). The necrotic areas had lost all the usual cortical markings
except where there was a narrow 1 to 2 mm. zone of viable tissue supplied

liy capsular ve.ssels. In areas, the columns of Bertini were dark red

brown, and seemed to be the sites of some hemorihagc and central

necrosis. There were no gro.ssly recognizable thrombosed vessels present.

There was slight blunting of the papillae in the right kidney with very

minor dilatation of the calicos. The mucosal surfaces were moderate)}’

granular and hyperemic. No crystalline or amorphous deposits were

l)resent.

Fifr. 2.—Cut "urL'iccp of r.Iitnf,y.=i fR.'ft), ;>n(<:Hor lo1»o of jM'tuitfiry rMri'l nne

v/ail (rjKht). (I'ormoJ- alcoliol nxalion.)

The urinary bladder contained 10 c.c, of Icinon-ycllou', cloudy jirine.

The iniifosa ai'ound tlie trigone wa.s injected. Then- wei'c nniltijde retro-

pcritiinea! organized heinorrliages pi-escnt around the bladder.

The viterus UH’asuri’d “ib cm. from finulus to cervical constriction, -• t

cm. betwef u the Fallopian lube.s, .and 12 cm. in dejith at the midjiortion.

The sero’U was ihiekcned. wliite, and free from e.xudate or hemorrhage.

Tiie Fallopiati tubes and ovaric.s were norm/d, piisf {inrtum in eharaetcr.

Tlu-rc was marked hemorrhage bcnenlh the peritotieal eovering at the
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Fig. 4.—Section through necrotic area in anterior lobe of pituitary gland showing

thrombosis of vessels. (Magnification X800.)
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level of the internal orifice. This became confluent with hemorrhages in
the vaginal walls and extended latei’ally and ])osteriorly to encompass
the entire pelvis np to the sacral promontory. The uterine walls
measured 1.5 to 2.0 cm. in thickne.ss, and attached to the inner surface
was a 2 to 3 cm. edematous, hemorrhagic mass of fibrin and fibrous-like
ti.s.saie (Fig. 2). The sinuses in the uterine wall were dilated and filled

with thick, unclotted blood. The external orifice was a ragged rim of
hemorrhagic, torn tissue. The vaginal walls showed four incomplete
vertical tears extending into, but not through the muscular layer. There
was considerable hemorrhage into the rectovaginal septum with exten-
sion into the ischiorectal fossae.

There were no gross changes in the gastrointestinal tract.

Mici’oseopic examination of sections from the brain, thyroid, liearl,

adrenals, pancreas, intestine, diaphragm, and .skeletal muscle showed
no noteworthy histologic changes. The liver sections showed minor con-

gestion with no inflammation or degeneration. The lung showed an

early bronchopneumonia.

Sections from the anterior lobe of the pituitary gland showed a

rim of congested viable pituitary cells in which typical acidophilic

“pregnancy cells” were present (Fig. 3). The viable cells .surrounded a

large area of acellular debris representing ischemic necrosis of the ma.ior

portion of the gland. In these areas, shadowy outlines of cells could be

seen surrounding small llirombosed nrlcries and veins (Fig. 4). Away
from these areas, the endothelial spaces were mo.stly collapsed, but in a

few thi’ombosis was easily recognized. There was no evidence of infec-

tion or tumor.

Sections of the kidneys showed an abrupt transition from viable to

necrotic areas in the cortex. The necrosis was complete and only

.shadows of cells could be seen. The general architecture remained and
the vessels Avere engorged Avith .some necrosis of their Avails and occa-

sional rupture (Fig. 5), c.specially of the intralobular arteries Avhicli

almost alAvays contained thrombi. The glomeruli Avere pale, necrotic

in .such areas, and it Avas possible to trace a thrombus from an affei’cnt

arteriole (Fig, 6), back to its (the afferent arteriole) intralobular origin.

Thei'e Avas a marked ab.senee of inflammatory reaction or exudate in the

necrotic areas, but hyperemia, exudate, and edema surrounded such

areas. The tubules shoAved granular and cellular debris Avith some

casts. In areas of tlie kidney that avcj'c not gro.s.sly necrotic, there

Avas u very minor inflammatory reaction along the ti])s of the ])a])illac

and the inuco.sal surfaces. There Avas no evidence of glomerulonephritis

or of interstitial nephritis.

Sections from the uterus shoAA'cd tiie usual muscle hyper(roi>hy with

edema and congestion. No endometrial .structures could be seen. Tlic

approximate region of the endometrial base faded into edematous eo.sin-

staining fibrillar structures Avith no nuclear or cyloj)la.smic outlines.

No hi.stologie evidence of placenta accrcta couhl be .sr-en. There Avas a

remarkable lack of inflammatory or phagocytic activity in these .sec-

tion.s.

Gross and micro.sco})ic. examinatioH of the* stillborn liaby itj this ca.se

shoAA'cd no evidence of changes beyond .some inirautcriiK’ macm'ation and

forceps marks on tiic iu-ad.
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Fig. 5.—Section of kidney showing tlirombosis and rupture of an intralobular artery.
(Magnification XSOO.)

Fig-. 6. Section of kidney showing thrombosis of afferent arteriole at A, entering

thrombosed glomerulus at B. (Magnification X800.)
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Discussion

Isiimcroiis case reports^"* liave been publislied of postparlinn necTosis
of the anterior lobe of the pituitary gland following Sheehan’s'^ first

paper reporting 11 cases studied at autopsy, and he has summarized the

reported autopsy cases in another later paper.” From his studies, lie

believes that the necrosis starts about tlie time of delivery, is due to

thrombosis and not embolism of the pituitaiy sinuses, and is usually con-

sequent upon tlie collapse of the patient following severe hemorrliagc

often as a result of a retained placenta. Such factore were certainly

present hi the ease reported liere.

Hutchinson' reported a case of necrosis of the anterior lobe of the

pituitary gland during pregnancy in which the patient Avas approxi-

mately tAvo months pregnant. At aiitopsy a pulmonary embolus prob-

ably from septic endometritis Avas found along Avith necrosis of the

anterior pituitary gland. In this ease there Avas no hemorrhage, hut

the patient Avas in extreme shock folloAving the pulmonary embolus, and
expired approximately forty hours later. The histologic picture of the

necrotic pituitary gland aaus estimated to be of thirty-six to forty hours’

duration folloAving the criteria .set forth by Sheehan.”

Ash® has summailzed the literature on bilateral cortical necrosis of the

IddneA's up to 1933. Of the 44 authentic cases he collected, 34 com-

plicated pregnancy, and of the 18 eases aliout Avhich there might Iuia’o

been some question, 8 Avere in pregmincy, giving a total of 62 po.ssii)le

cases, AAuth 42 of these occurring in pregnancy. He slates from this

material: “The eA’idence indicates that the thrombosis is .secondary,

not to the necrosi.s, as .some AA'ould claim, but to the stasis. The thrombi

begin in the afferent ai-leries and extend in a proximal direction to the

limit of the necrosis, so that they rarely go beyond the interlobar arteries.

They are rare in the glomoi'uli, effei’cnl arteries and A’oins. The blood

in these A'essels is ‘stale’ and so maj' ha\'c lost some of its coagulability.

The exudate does not represent a priinury infiammalory I’caction as

much as it docs the reaction to necrotic tissue.”

De NaA'a.squez^ feels that the kidneys prior to the onset of symmetrical

cortical necrosis of pi’egnancy are histologically normal and tlie primary

change is necrosis of the peripheral intralobular arteries producing

i.schemia, and necrosis Avitli the thrombosis being a terminal picture re-

sulting from the sta.sis thus produced. lie reports 12 additional caso.s

associated Avith pregnancy.
Dunn and iirontgomcry’" feel that extreme glomerular capillary dilata-

tion AA-ith loss of pla.sma producing in.spi.ssalion of the blood and block-

ing of the circulation at this leA'el is the ultimate factor in bilateral

cortical necrosis, lie feels it Is jmssiblc to classify the condition as

folloAvs: “(I) Inflammatory, in acute necrotizing glomerulonephritis;

(IT) iscbacinic. in il)e cortical necrfisis of the renal toxaemias of jircg-

nancy; and (HI) ’.'cnostafic, in acute thrombosis of the renal A-cin.

Godivin and IvicCall” rcjiortcd a case of bilatend cortif-al necrosis of

the kidncy.s in a man avIio died Avith jicritonitis foilowiriir pm’foration

of a gastric uh-cr. They felt that bacterial toxins Avere pnibably respon-

sible for the cortical ncerosi.s, Imt fbat .>^1100!: AvilJi its n-.sulting cnjullriry

stasis might liavc liecu a eonlributing factor,

.MeFarlane’- descrilics a tyjiical ease of bilateral renal eortirel neerosis

that lollo’.vcd nndtiplc fnictures A’/ith internal hemorrhage, and he v-'C'i
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sure that any bacterial or toxic factor could be excluded,-and that shock
was the direct cause.

Penner and Bernheim^® in a series of experiments with dogs pro-
duced severe shock by tlie intraperitoneal and iiitraplgufal injection of
epinephrine hydrochloride. In some of their animals, they found eases
of bilateral cortical necrosis of tlie kidneys which were similar to those
that had been reported in human beings and to the human cases they had
studied. They felt that the vasospasm which occurs in shock was of suf-
ficient intensity and duration to result in the- kidney lesions in some in-

stances. '

.

’

,

In the ease reported here, there were no signs of eclampsia and no
autopsy evidence of the usual toxemias of pregnancy. The patient had
a severe operative delivery with considerable frank bleeding,' and more

concealed bleeding internally. Severe shock developed and following

this anuria, drowsiness, fall of temperature, and a persistent hypo-

tension occurred. There was a steady rise in'" the nonprotein nitrogen

and creatinine, with onset of vomiting and diarrhea. The gradual loss

of hemoglobin and eiythroeytes must have occurred as a result of bleed-

ing from the Iddneys, inasmuch as the icterus index was not elevated

and there were no other bleeding points. .

'

Summary

In the case reported here, there was combined necrosis of the anterior

lobe of the pituitary gland and the cortices of the kidnej^’s. The histologic

picture of the pituitary and kidney changes was compatible with five to

six days’ thrombosis. The clinical picture was typical, and no evidence

of other factors was found at autopsy. The collapse and shock at de-

livery was extreme, and it is felt that the changes found were initiated

then. Added support is given to the belief that postpartum necrosis

of the anterior lobe of the pituitary gland and bilateral renal cortical

necrosis may be caused, in many instances, hy severe shock in reporting

here a case showing both of these conditions occurring simultaneously

in the same patient.
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MASSIVE OBSTETRIC HEMORRHAGE REQUIRING
HYSTERECTOMY-

Arthur B. Huht, M.D., Rochestek, iMixn.

(From ilie Section on Ohsletncs and Gynecology, Mayo Clinic)

A CCUMULATING evidence-"* indicates timt obstetric heniorrliage is

-tx now the most important and periiaps tiie most frequent cause of

maternal mortality. Faulty or delayed obstetric hemostasis and the

failure properly to reidaee the volume of blood which has been lost

through hemorrhage are I'esponsible for the mortality in most of these

eases.

Simple and well-known conservative obstetric procedures can control

the vast majority of obstetric hemorrliages if diagnosis is prompt and

procrastination does not delay Ihei’ap.y. Tji a small group of cases,

about one in a thousand in experience at the Mayo Clinic, however,

these simple measures are ineffective oAving to a pathologic process in

the fundus or the loAver segment of the uterus. The uterus may be rup-

tured, or on occasion, a true Couvelaire uterine bleeding accompanying

abruptio placentae cannot be controlled by pro])cr tamponade. Further-

more, instances of idacenta previa or of leiomyomas of the iiterns are

encountered in which hemorrhage may be uncontrollable by Amginal

procedures. Palpation on vaginal examination of the uterus and lower

uterine segment usually will establish the diagnosis of uterine rupture.

Abdominal exploration usually Avith hysterectomy is the only method

which offers hojm of effectively .stopping those severe hemorrhages. Al-

though the number of patients who have severe hemorrhage which can-

not be controlled by sim])le obstetric procedures is small, they will con-

tribute inordinately to the maternal nunlality rale unless properly

handled. Such patients ])robably would die of hemorrhage if abdominal

exploration and surgical treatment are not ])orfojTned, even though large

volumes of blood arc replaced.

Since the obstetric .service Avas oj’gani'/.ed as a Section in the Jlayo

Clinic in 1922, there have been api)roxijnalely 10,178 deliA’cries Avitli five

maternal deaths from hemorrhage, an incidence of 0.491 per 1,000 birth.s.

The first hyslercctoiny for obstetric hcmorihage in this .series of jia-

tients Avas done July J, 1935. From July 3, 193o, to .Ifay 31, 1944, in-

cIusIa’c, there ha\’e ])cen 5,620 dcHA’eri(!.s and eight patients have Jmen

treated by liy.sfcrectomy for JicinorrJjagc. There Avas one maternal de.-dh

from .sepsis iii these })alicnts Avliich A\'as jjj'imarily caused by licmor/hage

Avith a mortality of 0.178 jter 1,000 births or 0.0178 per emit. This deatJi

Av.as- not one of the eight jaiticnts .subjected to Jiysterectoniy,

R.eport of Cases

C.A.sK 1.-—A juiiuigtavid.'i, 31 years of age, had made twelve ))renatal

visits during Aviueii it was noted she had a fibroid uterus. ,S}>oninneotis

.I.’t y-yr-l' t} <if OTi'-t* trif r .-.r:.! ' In U'llntli. .f'liv !, 3''H'

gto

ft JJinri
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delivGl^ of a normal female infant iveig'liing 3,SJ2 Gin. occurred after an
uneventful labor. Because of repeated intractable postpartum hemor-
rhages which could not be controlled by the usual measures employed for
postpartum hemorrhage including proper uterine tamponade, subtotal
hysterectomy was performed. The specimen rem'oved included a de-
generating cervical tibromyoma measuring 6 cm, in diameter.

Case 2.—This patient had been receiving regular prenatal care at the
clinic and was in the thirty-eighth week of her pregnancy when she com-
plained of sudden rather severe pain in the right lower part of the ab-
domen and flank. Her only previous pregnancj^ had been terminated at
the clinic by an elective, classical ce.sarean section because of a contracted
pelvis.

Physical examination revealed tenderness, grade 3 on a grading basis
of 1 to 4, over the right costovertebral region. Examination of a
catheterized specimen of urine revealed pus, grade 4. The right ureter
was then catheterized and a considerable quantity of cloudy urine was
drained under pressure. This jirocedure relieved the patient’s symp-
toms, so that she slept most of the night, >She was observed in profound
shock early the following morning. A diagnosis of intra-abdominal hem-
orrhage, probably from a ruptured scar of a cesarean section, was made.
The shock was treated ivith intravenous administration of blood sub-

stitutes and whole blood so that hysterectomy could be carried out. Re-
covery was uneventful. It, was interesting in tliis ease to notice how
completely tlie early sigjis of uterine ruiiture were obscured by the symp-
toms and findings of infection of the urinary tract.

Case 3.—This patient, a primigravida aged 47 years, had been mar-
ried three years without conception. She had made thirteen prenatal

visits to the clinic since the fourth month of gestation. The pelvis was
nearly normal being only slightly contracted throughout. The patient

was allowed to go two weeks beyond the expected date of delivery be-

cause, although the fetus was large, it presented by the vertex and the

pehuc capacity seemed to warrant a test of labor, until the last prenatal

visit when the head was floating and overriding.

The patient was admitted to the hospital and an elective cesarean

section was to be carried out the following morning. During the night

after admission, she suddenly aivoke because of vaginal bleeding and

abdominal pain. The uterus was tense but the fetal heart tones were

regular at 140 beats per minute. A diagnosis of abruptio^ placenta was

made and a classical cesarean section was done at once delivering a nor-

male male infant weighing 3,640 Gm. (8 pounds and 10 ounces) that

survived.

There was some difficulty in detaching an infarcted, fibrotic portion of

the placenta which measured about 2 by 2 cm. near the inferior angle

of the uterine wound but no bleeding came fi'om this part of the uterus

after the placenta was removed. The uterus appeared normal on gross

inspection and contracted well, so it was packed and closed in the usual

manner. However, at the completion of the operation while the patient was

still on the operating table, a tremendous uterine hemorrhage occurred

through the pack. The vagina was tightly packed and hysterectomy

was carried out at once. During much of the time consumed for these

two procedures the patient Avas in various degrees of shock. Fluids

were given intravenously in both arms simultaneously as follows: blood

3,400 c.c.
;
solution of dextrose 2,500 e.c.

;
and solution of acacia 1,000

e.c., a total of 6,900 c.c. of fluid. The concentration of hemoglobin was
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15.2 Gm'. per 100 .c.c. Ijefore- delivery, and it was 5.S Gm. after the fluids
were given. It may he calculated, therefore; that this patient lost prac-
tically her entire supply of :blo6d‘by hemorrhage. Incidentally, 2,900 c.c.

of blood came from group 0 donors while the patient was group B and
yet, no agglutination phenomena occurred.’

Case 4 .—

A

woman, aged thirty-two years, who wa.s in her fourth preg-
nancy, was referred to the clinic in the third’ month of this pregnancy
because of an anemia. The concentration of hemoglobin in the' blood was
8.4 Gm. per 100 cubic centimeters. Large doses of iron were admin-
istered, but the concentration of hemoglobin was unchanged. Gastric
analysis was advised, but' the patient did not obtain this test. At this

time, some vaginal bleeding began and hospitalization was advised and
refused. The patient- went- elsewhere, and it was learned subsequently
that cesarean section had been perfoianed because of a diagnosis of pla-

centa previa. Tubal sterilization was said to have been effected at the

time of the cesarean section. .

•

This woman was next seen about a year and a half later when she was
admitted to the obstetric service in the hospital in shock. A diagnosis

of ruptured uterus from separation of the sear of a cesarean section was
made and confirmed during the coui;se of a supravaginal hysterectomy.

From the history the rupture had taken place near the date of her ex-

pected delivery. It had oecui'rednearly twelve hours before admission,

but her physician in her- home locality had been called only in time to

bring her directly to the hospital. The patient’s convalescence was some-

what stormy, and was complicated by a rather severe psycJiosis develop-

ing on the twenty-fourth postoperative day. It was felt that the psycho-

sis could have been due lo cerebral damage on a circulatory basis from

prolorrged and profound shock.

Case 5.—A patient, aged thirty-seven years, was admitted near term

of her fourth pregnancy bleeding from what proved to be a marginal

placenta previa. Rupture of the membranes alone controlled the bleed-

ing. She was delivered of- a normal infant weighing 3,800 Gm. by out-

let forceps. The child survived. Because of an uncontrollable post-

partum hemorrhage through, a properly applied ini rant orine pack, total

abdominal hy.stei’eetomy was done.

Case 6.—The patient, a primigravida aged 35 ycai-s, was 7-efcrred

to the clinic becau.se of uterine pain and vaginal bleeding. From the

history it was found tliat her systolic blood ])i’cssurc had been as high

as 150 mm. of mercury two years before admission, and that her .sy.s-

tolic blood pressure had been as high as 200 nun. of mercury and had no!

been lower than ISO mm. in the past two motiths. It had been a.s.soeialed

with albuminuria, grade 4 on a grading basis of I to 4. Four days ju-jor

to admis.sion, she had had a .slight episode of vagijjal bleeding with

irrcgrular titerine contractions for twenty-four lioui-s, following which she

did not feel life.

On admi.ssion to the ho.spilal the patient complained of severe, con-

.stant abdominal pain. Her blood prc,s.sui-o was 130 mm. systolic and 90

diastolic, the ])ul.se rale was.100 per mimitc and .she aiipcarcd pale and

rveak. Vaginal bleeding wa.s active, A tliagnosis of. abrnjitio filacenlac

wa.s made. The eciwix barely admitted the examining finger. The juiticnf

wa.s given 2 liters of blood and a Fornecc.sarca/i .s<‘ction ^v;i.s performed.

The uteru.s was extcu.mvely infiltrated by blood and was so friable that

the finger coiihl be itisertcd tbrougb tiie uterine v,','!?! without much

pressure. - •
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Case 7. The patient was 28 years old and in her second pregnancy.
Her first pregnancy had been terminated by cesarean section eleven years
pre^donsly because abruptio placentae was suspected. She was ad-
mitted at term with classic s.ymiitoms and findings of a ruptured uterus
from a sear of a cesarean section. This diagnosis was confirmed when
an immediate hysterectomy was performed.

Case S.—Tlie patient, grardda ix, para viii, had rapid, uneventful first

and second stages of labor Avith spontaneous delivery of a normal living
infant, weighing 3,920 grams. Because of an immediate and profuse
postpartum hemorrhage, the placenta was removed manually after one
attempt at expression. The uterus became atonic; because hemorrhage
continued, the lorver segment of the uterus, cervix and rmgina rvere
firmly packed and 1,000 e.e. of blood Avere given. The patient’s con-
dition Avas good after the transfusion. About tAveh’^e hours after de-

liA'erj'', the packing Avas renioA’^ed and the patient promptly Avent into
mild shock. She did not respond to the administration of intravenous
fluids and blood to a satisfactoiy degree and I’eA^erted into shock soon
after this treatment. External vaginal bleeding Avas negligible. Be-
cause of the presence of shock and the fact that progressive abdominal
distention and pain developed, a diagnosis of ruptured uterus Avas made
and confirmed at the time of hysterectomy. The rent Avas in the loAver

segment of the uterus, cervix and Amgina on the right side. The vaginal

laceration extended nearly to the introitus. This uterine rupture must
have been caused either by a someA\diat too Augorous attempt to pack
firmly the entire genital tract or by the violent, rapid labor Avhich the

patient had. Administration of 3,500 e.c. of blood Avas required to carry

the patient through the period of hemorrhage and the hj’-sterectomy. In

spite of this treatment, she Avent into deep shock on tAvo or three occa-

sions, although the concentration of hemoglobin in the blood one day
after operation Avas 10.3 grams. Interestingly enough during the period

of liemon’hage, the concentration of hemoglobin Avas 13.6 Gm. oAving to

the hemoconcentration.

Comment

The age of these patients varied from 27 to 47 years Avith an average

age of 34 years. The parity ranged from none to eight and averaged

tAvo (Table I).

Table I. Suratving Children of the Eight Mothers AVho Underwent
Hysterectomy for Obstetric Hemorrhage

CASE.

children LIVING

- BEFORE last
PREGNANCY

AFTER DELIVERY
AND HYSTERECTOMY

1 0 1

2 1 1

3 0 1

4 4 4

5 3 4

6 0 0

7 1 1

8 8 9

Total 17 21

Average 2.1 2.6

The cause of the extensive hemorrhage in the eight cases was as fol-

lows; ruptured uterus in four cases; severe abruptio placenta in two
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cases and intractable postpartum hemorrhage associated with placenta
previa and iiterine fibromyoma one ease each.

Six of the eight patients received prenatal care at the clinic, and when
I reviewed the records, I considered the prenatal care adequate except
for one error in judgment. The patient s cooperation in this ease too

was open to question. In the two other instances, the prenatal care was
not adequate. One of these patients did not seek medical attention

throughout her pregnane,v luitil after the uterus had ruptured near the

date of her expected delivery. In tlie other case, gross findings of a

severe h^’pertensive toxemia were manifest for two months before ade-

quate treatment was instituted. In general, the severe, hemorrhages

suffered by these patients could not have been prevented by prenatal care

alone. These hemorrhages must properly be termed sudden, serious

“accidents of pregnancy.” However, more vigilant and effective pre-

natal care might have averted three of the four fetal disastens, and

avoided such severe hemorrhages as to deprive three of the patients of

their uteri.

Maternal puerperal morbidity was 100 per cent as judged by the

standard advised by the American Committee on Maternal Welfare.

Four patients, however, did not have a rise of temperature to more than

101.2° F. The more severe febrile reactions were observed among pa-

tients who had raptured uteri wherein large volumes of blood had been

present in the pei’itoneal cavity. Sulfonamide t]icra]).v has been used

intraperitoneally in the recent cases. Chemotherapy also has been em-

ployed orally or parenterally later in the postoperative period when

indicated. There were no maternal deaths in this series.

There were four fetal death.s, or a mortality of 50 i)C]' cent. All of

these deaths were prior to delivery, and in three of tliem, the fetus was

known to have expired before admission of the mother to the hospital.

Rupture of the uterus was the cause of tlirec fetal deaths, and abruptio

placenta accounted for tlie fourtli. The fetal survival in tin's group

of cases is improved when the babies wliich liave been born previously

by these mothers arc considered. The eight women had had a total of

seventeen normal surviving infants before the pregnancy under con-

sideration, an average of 2.1 each. Including tiie four infants that sur-

vived the pregnancies under discussion, there was a total of twent.v-one

living babies, or an aveiugc of 2.(5 for each mother. Onl.v one of the

eight mothci-s was left without a surviving infant after hy.stercc.toniy.

Shock was present in each of tlicsc cases of severe hemorrhage and in

five, if was ])rofonnd. In four casc.s blood jucssure could not be clicitc<l

for a time, and in several in.stanccs j)ositive pressin-e was needed to

obtain a flow of intravenous fluid.

The volume of hemorrluige sustained liy tlic.^e women was I/irge am!

often tremendous. Large voiume.s of blood or Idood .substitutes, or I*ot{i,

were requir»'>d to to-ep them out of daugemiis shoe!: and to carry th'-m
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Table IL Type and Volume of Fluid Eeplacement Given Intravenously

FLUIDS GIVEN INTRA^rENOUSLY hemoglobin, gm.
PER 100 c.c.

CASE BLOOD
C.C.

BLOOD SUB-
STITUTE

C.C.

GLUCOSE OR
SALINE

SOLUTION
C.C.

TOTAL
C.C.

BLOOD,
PER CENT

2 to 5
DAYS
POST-

OPERATIVE

A\T3RAGE

1 500 1,000 500 2,000 25 I^IH
2 1,000 1,000 2,800 4,800 21 7.6 7.1

3 3,400 1,000 2,500 6,900 49 5.8

4 2,500 0 450 2,950 85 6.8 J

5 3,000 0 1,000 4,000 75 7.3
^

6 2,000 0 500 2,500 SO 7.8- 9.4

7 2,500 0 700 ootc 78 11.2
1

(50.4%.

8 3,500 0 1,100 4,600 76 11.2 J

Average 2,300 375 1,194 :!,8«!) 59 8.2 48.4%

tlu’oiigh the hyslcreetoiny. I£ the blood and blood substitutes are con-

sidered together, it will Ije oliserved that the volumes of such fluids em-
ployed varied from 1,500 c.c. to 4,400 c.e. with an average of 2,675 c.c.

for each patient (Table II). Two principles have determined the

amount of blood that should be administered to these patients: First

enough blood should be given to secure the desired result; namely, to

retrieve patients from shock or prevent its occurrence until obstetric

hemostasis is attained and there is no further danger of loss of blood.

Second, it is better that patients are not left with a severe anemia early

in the puerperium. Barker and others^ have shown that the risk of

thrombophlebitis and fatal or nonfatal embolus after hysterectomy is

more than four times as great for anemic patients as for those who
are not suffering from anemia. Recentlj'^, we have tried to give enough

blood so that the coneentratlon of hemoglobin will be maintained at

about 10 Gm. per 100 c.c. of blood. It is better to avoid administration

of huge volumes of solutions of dextrose and saline when large volumes

of blood are being given to replace fairly adecjuately the blood that has

been lost. Solutions of saline or glucose are employed for the immedi-

ate intravenous transfusion during the few minutes that are required to

obtain blood from the blood bank because they are as effective at this

stage as blood and the efficiency of flow is easj'^ to observe. From 100

to 200 c.c. of these watery solutions are administered rather rapidly

and the remainder of from 500 to 1,500 c.c. is allowed to follow the

blood at a slow rate. The volumes of intravenous fluids administered

and the concentrations of hemoglobin in the blood after operation are

shown in Table II. The cases are listed in chronologic order in this

table.

Cases such as these challenge the judgment and skill of the ob-

stetrician and test his capacity to act quickly and effectively. In-

stances of such severe hemorrhage are rare in general obstetric practice.

However, in the small group of cases in which such severe hemorrhages
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do occur, risk of death from exsanguination is exceedingly high. Be-
cause of this, such patients contribute lieavily to the loiv maternal mor-
tality rate in regions where the level of obstetric practice is high. In
regions where the obstetric environment is less favorable, deaths from
these hemorrhages also contribute noticeably to an already unfavorable

maternal mortality rate. Laparotomj'^ and repair, or removal of the

uterus is the first obstetric treatment to be applied for rupture of the

uterus. For other types of intractable obstetric hemoiThages laparot-

omy is, in a sense, a last resort hut it should not be delayed too long.

The purpose of this paper is not to urge the frequent use of hysterec-

tomy in the treatment of obstetric hemorrhage, but to point out its im-

portant place in the reduction of maternal mortality from exsanguinat-

ing hemorrhage when it is indicated. The operation is indicated wlicn

the uterus is the site of a lesion provocative of tremendous hemorrhage

that is not accessible for hemostasis vaginall 3^ Hysterectomy also is

indicated when the usual methods of olrstetric liemostasis, such as proper

uterine tamponade tlirougli the vagina, fail. Once tlie indication has

arisen, the operation should not be delayed, for in many instances such

delay proves fatal. Removal of the uterus should be kept in mind as a

lifesaving procedure for the type of patient whose eases are reported

herein, and as such, it is not too radical a procedure. There is a natural

reluctance to deprive any woman in the childbearing years of a normal

uterus, but in the cases under discussion, the uteri were diseased and

because of the lesion present, tlie life of tlie patient was acutely threat-

ened from massive hemorrhage. Incidentally, this type of hemorrhage

occurs much more commonly in multiparas than in nulliparas. In tlm

eight cases reported, only one patient did not have a .suiwiving child

after hysterectomy and the group of eight mothei's had twenty-one liv-

ing cliildren.

Stunmary

Eight cases of massive obstetric hemorrliage are reported that liave

been treated bj' hysterectomy. They occurred among 5,620 deliveries

during a period of nine years. The fetal mortality was 50 per cent and

there were no maternal deatlrs. Large volumes of blood and other

fluids .suitable for replacements were needed to sustain these patient.s

tlirough their liemorrliages and the operation of hysterectomy.
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THE USE OF A NEW CONTRAST MEDIUM (VISCO-EAYOPAKE)
IN THE FEMALE GENERATIVE TRACT

W. B. Norment, M.D., M.S., F.A.C.S., Greensboro, N. C.

(From the Wesley Long Hospital

)

I

’HE etiologie diagnosis of continued uterine bleeding presents a elial-

A lenge to the clinician. It is often very difficult to determine whether
such bleeding is endocrine or mechanical in origin. Obviously, a correct

diagnosis is essential to the proper therapeutic management of the

patient. Strangely enough, it is sometimes easier to make a diagnosis of
an endocrine dj’^sfunction as the basis for abnormal uterine bleeding

than to determine the presence of a polyp or submucosal myoma which
maj^ be responsible for the sjmiptoms. It is a recognized fact that simple

curettage of the endometrium is not reliable in ascertaining the possible

presence or absence of a small polj^p or fibromyoma. Furthermore, it is

equally as important to determine whether or not a large, palpable fibroid

extends through the uterine wall into the endometrium. Such a tumor

maj’- or may not be responsible for the patient’s symptoms, depending up-

on its degree of infringement, if any, upon the uterine canal.

The two methods which are available to the clinician in diagnosing the

presence of an intrauterine gro'wth, or to determine whether a large sub-

serosal fibroid is the causative factor of bleeding are: (1) direct vision,

and (2) the injection of a radiopaque substance directly into the .uterine

canal. The direct vision method is technically difficult and objectionable

in that only the operator, and perhaps an assistant or two, can visualize

the interior of the organ. Furthermore, there is no easily obtainable

permanent record Avith this method, otlier than the memory of the opera-

tor, inasmuch as intrauterine photography is still an experimental proee-

dure, the cost of AAffiich is prohibitive save for research purposes.

The radiopaque substance method of visualizing the interior of the

uterus is far more practicable and has numerous advantages. Rind-

fleiseh^ Avas the first to make clinical use of this method less than 35 years

previously. Several years later, Rubin^ and others^’ ^ employed silver

salts for this purpose. This Avas folloAv^ed shortly thereafter by the

halogens,®'" Avhich Avere practically replaced by iodized oils in 1922.®

The so-called iodized oils haA’^e been used extensively and Avith remark-

ably good results for manj’’ years, but they are not Avithout their ob-

jectionable features. An oil, regardless of its source, has a definite

tendency to become stagnant in small channels and creviees. All too fre-

quently a foreign body reaction Arill occur, giAung rise to strictures of

the narroAA’^er portions of the female generative tract. Such constrictions

253
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are particularlj^ prone to occur in the uterine tubes, and if tlie constric-

tion is of such a degree as to occlude the tubes completely, sterility

ensues. With any degree of constriction, however, the chances for the

successful implantation of the fertilized ovum are markedly lessened.

Another objection to iodized oils (poppy seed oil is the medium of one

of the commonlj* used preparations) is that absorption of the substance

from the generative tract is extremely slow, and it is not rare to find by
means of roentgenography sizable amounts of oil even several months or

years after it was placed there.

Obviously then, these substances are not ideal for hysterography.

Rubin'’ lists the prerequisites of an ideal radiopaque contrast medium
as follows: (1) adequate radiopaeity; (2) rapid absorbability

; (3) free-

dom from chemical irritation
;
and (4) proper viscosity. One of the most

recent preparations which closely approximates the ideals listed above

is Visco-Rayopakc.*' This product may be defined as a radiopaque

contrast medium containing an organic iodine compound (2,4-dioxo-3-

iodo-6-methyl tetra hydropyridine acetic acid) and a polymeric form of

polyvinyl alcohol. The latter substance renders the compound viscous.

Rubin'’ cites evidence to show the low toxicity of the drug. Since 3

Gm. per kg. of the contrast acid and 2 Gm. per kg. of polyvinyl alcohol

given intravenously are well tolerated, the comparatively small relative

amounts of the two sub.stanees (0.16 Gm. per kg, and 0.01 Gm. per kg.)

7'eecived by the aveinge patient could hardly be expected to give ri.se to

toxic symptoms.

Methods

Visco-Rayopake may be injected directly into the uterine canal

through the eeiwical opening, immediately following which roentgeno-

graphic studies are made, or the preparation may be introduced into a

rubber bag or balloon which has previon.sly been placed in the uterine

cavity. Each of lhe.se methods has definite indications. In the small,

shallow uterine cavity it is probably preferable to instill the contrast

medium directly into the uterine canal through the cervix, as is common

I)ractice iji the ca.se of .sal})ingograms. In the jireviously curetted uterns

we ])rofer to insert a medium-.sized de Pezzer catheter through the cervi-

cal canal with the aid of a uterine }>robc, then imlling the catheter down

against the internal os as far as possible. Little oj- no leakage in the

vagina oceuT-s. This method is eminently more satisfactory than that of

inserting a cannula, for it is almost ini])Ossible to ])rcvcnt leaking of the

medium around the in.strument into the vaginal vaidt. We thou instill

the dye under low jirossure until the patient complnin.s of mild abdominal

discomfort. The catheter is clampi-d and anteroposterior i-oentgenogranis

aiT- taken immediately. These are followcrl by lateral and iiostei’o-anlerior

view.s. Tlie latter arc important in visualizing ec’rtain small polyps or

.subniut'cis.'d myomas. As soon as tbe roc-ntgeriograms have i>een ob(aine<I,

the subsrtaitce is al!(»wed to escajH* from the e.vterna! end of the eafhefer.

Renmrkably little of lie- efmirasi me<Huni is ever found in the uterine

tubes, and the preparation rarely i-sefijifs int«) tbe abdominal cavity.

• rit!-.* e.C't iS' i.rvr.-.tSfm. r-iptiif*'.! tfsroiu-h 0.»-

ai In'-.. te, N‘. J-
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111 those patients who have profuse bleeding and a small canal, we
nave lound il betlcr lo perform a preliminary curettage. It is believed
tins procedure is necessary to prevent forcing potentially infected blood
into tlie uterine tubes where a secondary infection may be induced.

If the uterine cavity is believed to be large, we prefer to insert a
small rubber balloon into the organ and instill the Visco-Rayopake into
the former. The canal is thereby well outlined, for a protruding polyp
or submucosal filiroid will cause a depre.ssion of the balloon. The entire
procedure Is carried out under general anesthesia. Originally we found
that the patient would often expel the balloon during recovery from the
anesthesia, and Ave, therefore, attached a small de Pezzer catheter to
the neck of the balloon, proceeding to introduce it as preAuously out-
lined. Six to ten c.c. of water arc allowed to gravitate into the balloon
before the jiatient leaves the ojierating room in order to make certain
that the apparatus is in good position. The remainder of the procedure
is quite similar to the no-balloon method described above.

If the patient has had rather profuse bleeding, it is customary to

allow the balloon, inflated ivith air, to remain in situ following the talcing
of I’oentgenograms for a varying period oC time. The balloon thus acts

as a hemostatic agent, and is more desiralfle than packing the uterine
cavity Avith gauze. Deflation and remoAml of the balloon can usually
Im performed Avithin 24 to 72 hours.

Case Reports

To date, aa'o haAm studied the generative tracts of some 20 patients

liaAdng A’arious gynecologic complaints. In every instance Visco-

Rayopake has been found to outline the desired ])arts Avith clarity and

sharp demarcation. There have been no reactions of any kind, and in the

great majority of cases there aa’os no roentgenologic eAudence of any

traces of the contrast substance in films taken about one hour after the

material AAms alloAved to drain from the internal genitalia.

So as to illustrate some of the varied type of cases to AAdiich Visco-

Rayopake is applicable, Ave present beloAv a feAV representative reports.

Case 1 .—C. J., a 26-year-old Negress, complained of seAmre dysmenor-

rhea and occasional intermenstrual spotting. For the past 2 or 3 Amars,

despite normal menstrual period inteiwals and duration, she experienced

distressing uterine cramps and pelAOc discomfort during each entire

period. The spotting Ava.s more pronounced and prevalent for the 3

months prior to examination. During menstruation the pain Aims most

scA’^ere in the left loAA'er abdominal quadrant, and persisted to a lesser

degree for 7 to 10 days after the Aoav had stopped. There Avere no asso-

ciated urinary or gastrointestinal .symptoms.

Examination revealed a Avell-developed and Avell-nourished young-

adult Negress. The head, neck, chest and abdomen presented no ab-

normalities, Pelvic examination revealed a normal introitus
;
the vaginal

mucosa AAms normal as AAms the cerAux from Avhich a small amount of

blood Avas oozing. The uterus AAms in good position, and there^ Avere

no masses palpated in the forniees although the left fornix AA'^as slightly

tender.
•

Because of the pain and tenderness in the left loAver quadrant in addi-

tion to the severe dysmenorrhea, the patient Avas advised to undeigo
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hysterograplij'’ followed bj’’ a dilatation and curettage of the uterus.
Due to the fact that the patient also had fairly frequent episodes of
spoting, it was deemed advisable to insert a de Pezzer catheter prior
to the Visco-Rayopake instillation in order to obtain roentgenograms
from different angles which would be useful in visualizing a polyp or
submucosal myoma.

PlfT. 1.—X-rny of the uterine canal and FaI!oi)lnn liihff: after Injection willi Vlrco-

RayopnUe,

Therefore, inidcr gas ane.sthe.sia the eervix Wfi.s dilated and endo-

metrial .serajiings obtained for laboratory c-\ariiitiation. b’ollowing this

a medium-sized tic Pezzer eatbeter was inserted beyoml the internal os.

\Vhon the patient Iiad recovered from the effeet.s of the ane.stlietie, tcJi

e.e, of Vi.seo-Hayopake were in.stilled into the uterine cjivity tlirough the

catheter. Several roeufgcnogram.s taken almost immediately therealter

revealed no evidence of any polyp or .suhmuco'^al myom.'i. However, the

suhstancc failed to enter the left tube. On tin- basis of tiii.s finding, an

exploratory laparotomy was advised for disease in tbe left adnexa.
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: This case-illilstrates the manner- in tvhich ViSco-Bayopake maj^ he lised
to diagnose tubal obstructions.

'
’

'
'

'
. -

Case 2.—^D. L., a 30-3^ear-old Avhite female, complained of being un-
able to conceive. Tlie familj* histoiy revealed nothing of particular in-
terest. Menses began, at the age of 14, recurred eveiy 28 .days, and lasted
3 to 4 daj's. The past histoiy was irrelevant.

Fig. 2.—Same as Fig. 1, in another case. -

For the past five years, the patient had-attempted to become pregnant.

The husband presented no immediately discernible abnormalities, ^d
the patient was referred to us for a comiilete gynecologic investigation.

Physical examination revealed, nothing abnormal. .
The. introitus was

of the marital type, vagina and cervix were normal,, and ^the uterus, of

average ,
size in normal position. The fornices were nontender and pre-

sented no masses. _

Laboratory'’ examination of the. blood and urine showed no abnormali-

ties. • - • ' -
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Accordingly, uterosalpingography .wtli Yisco-Kayopake was decided
upon and 10 c.e. thereof instilled into the uterine cavity. Roentgeno-
grams revealed nonnal outlines, the subslance readily entered tlie uterine
tubes. Ninety minutes thereafter, a h.ysterosalpingogram revealed no
traces of Viseo-Rayopake. An endometrial biop.sy jiroved to be normal,
and the patient’s husband was referred to a urologist for sjierm analysis.

This case illustrates how Yisco-Rayopake can prove valuable in in-

vestigating the patency of the uterine tubes in a woman suspected of
being sterile.

Case 3.—C. R., a 26-year-old white married woman, complained of fre-

quent men.ses with some spotting between periods. The patient, had been
married 8 years Avith no ]ircgnaneio.s. j\lenses had started at the

age of 14, and had never been regular. She had had a dilatation and
curettage of the uterus 7icrformed at the age of 16, but relief had been
obtained for only 6 months.
During the past 3 or 4 months, the jieriods occurred every 14 to 21

days and lasted for 5 or 6 days. No other positive findings ivere elicited

save for a 10-iiound gain in iveight in the past 18 months, and a histoiy

of considerable intolerance to cold weather.

Physical examination revealed no abnormalities of the head, chest or

abdomen. The vaginal introitus and mucosa were normal. There was a

considerable amount of blood flowing from the cervix, which Avas not

eroded. The uterus Avas of average sixe, in good position and freely

moAmble, and the fornices clear.

Laboratory examination revealed essentially normal l,ilood and urine

ana]y.ses.

In AMCAV of the distinct po.ssibilities of an intrautei'inc or small sub-

muco.sal polyp, it. Avas deemed advisable to have the patient undergo

bystorography. Ten c.e. of Yisco-Rayojiake Avere instilled and the suc-

ceeding roentgenograms revealed .some iri-egularity of the uterine canal,

Avhieh hoAvever, aatis not definite enough to alloAV us to make an unqualir

tied diagnosis of a polyp. None of the .substance entered the uterine

tubes.

A basal metabolic rate determination Avas rejioi'fed as minus 22 per

cent. FolloAving 3 months of thyroid medication, the patient reported

that she had liad no uteiane lileeding for one montli; she Avas definitely

improved and “felt fine.”

This ease is tyjiieal of the type Avhere it is c.ssential to knoAv Avhether

the bleeding is of organic or of endocrine origin.

Case 4.— K., a 46-year-old woman, eomjilaincd of increasing fre-

(}uency of the men.se.s associated Avith e.xce.ssive bleeding and .spotting bc-

lAveen periods. The ])ast history Avas irrelcA’ant. .Menstruation had

been normal up until one year proviou.sly. Tliero had been some AA’cighl

gain, but nothing remarkable.
PIiAAsical e.xamination revealed a normal head, chest and abdomen.

The vulva, A-agina and cervix prc.sented no abnormalities. Tlie uterus

Avas somewiiat enlarged, and inultij>le fibroid-lihe masses eouid bo felt

on the eorjms. Tlie fornice.s Avere clear.

In order to rule out Ibe po.s-sibilify of the uterine niasM-.v e.xtending

througb to the mueiwa and eausing Uie [profuse nn-Ji.stjual bleeding as

well as the siiotling, it Avas decided to instill lb (;.e. Yis(*o-Kayojmke into

the uterus and llieis obtain by.sterograms. This jirocedure re\’ealcd no
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Following the administration of thyroid extract given because of a low
metabolic rate, tlie menses became regular and menorrhagia and spotting
ceased.

This is an example of a case where uterine fibroids existed in the
presence of menstrual disturliances. Viseo-Eayopake proved valuable in
ruling out the organic lesion as tlic primary causative factor.

Fjg. 3.—X-ray taken one hour after injection, showing lapid absoiption of the dye

Case 5.—V. P., a 32-year-old white married female, complained of

lower abdominal pain of 2 years’ duration. Her menses began at 14, had

always been regular and lasted 4 to 5 days. For the past 2 years she

had experienced dull, aching pain across the lower abdomen, more pro-

nounced on the left, occurring during the menses, and more recently

between periods as well. The pain was sometimes of such sevei’ity as to

require the patient to staj'’ in bed 2 or 3 days at a time.

Physical examination revealed no abnormalities except slight tender-

ness over the lowei’ abdomen, and a partially fixed uteiTis Avith tendei-

ness and an indefinite mass in the left foi’nix.



260 AMkhiCAX JOUR^’'Ai:.'Ot'' O’BSTETlUCS - and Gi'NIiCOLOGY; . :

It -was believed that the patient had’an ovariaii cyst. ' Prior to'surgical

intervention, 10 G.e.-YisGo-Ea5'Opake were instilled into the body of'thb
uterus by cannula (the patient was nulliparous and the uterine canal

believed *to’ be fjhall.oW) •: Hysterography-shov'ed the uterus to, be; pulled

or ipush'ed inarkedlj’ over to -the left, and the left uterine tube greatlj'

dilated. '

, : . .

,

' .

'

; ;

At operation the left tube and ovary were found closely adherent to

the uterine" bod}'. The' left ovary was almost completely replaced by a

large cyst.

Tliis case illustrates how Visco-Ra3npake can serve as an aid in the

diagnosis of disease of the uterine adnexa.

Discussion

Tlie ease reports cited here are but a few examples of the instances

in which the use of hj’sterosalpingographj' is essential to the intelligent

management of the patient. Heretofore, one might well hesitate to

undertake such a measure beeau.se of the inlierent toxicity and delaj^ed

reactions of tlie available products. However, with the advent of rela-

tively nonloxie, rapidl.v absorbed d.ves such as Viseo-Eaj'opake, the

procedure liecomes more readily ada])table to routine u.se.

Tlie technique which we use is simple and con.sisls merel.v of the

.shaving and cleansing of the vulva, application of an antiseptic, followed

b.v in.st illation of the medium with the patient in the lithotom.y position.

The entire procedure can be carried out in the x-ray room, and the

patient can, in the uncom])lieatcd case.s, usually be nmbulator3% In no in-

stance did we ever note a reaction of an.v type from the Visco-Eajmpakc

which was rapidl.v absorbed from the t.i.ssuc.s, often within 60 minutes.

In our opinion, there is no longer an.v ])laco for an oil.v contrast medium

for In'.sterosalpingogranis.

AVe believe that evciy patient with a suspected uterine or tubal ob-

struction can and .should be thus examined, and we fore.sce the day

when hj’sterosalpingograpln' will be a routine procedure in g.vnccologic

examinations.

T (losirc to ncknov.'ledpiij tlio «.«.*••! “tance and cooponition of Jlr. B. K. Kliiidv, roont-

gcnolni05if, Grccn^twro, N. f'.
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' ADENOAOANTHOMA OF UTERUS

J. Ernest Ayre, M.D., SIontreal, Canada
(From the Department of Obstetrics and Gynecology \^Section of Gynecologic

Pathology], Women’s Pavilion, Poyal Victoria Hospital McGill University)

ADENOAOANTHOMA or squamous metaplasia, in association Avith

t adenocarcinoma of the endometrium, is a rare form of malignancy.
Healy and CutleN found onl.y three out of one hundred eases of fundal
carcinoma. Novak^ states that the tumor is of a Ioav degree of malig-
nancy (Grades 1 and 2) groAAdng sloAAdy and metastasizing late. This
opinion would not appear to be universal. hoAvever, as Meigs^ places it

midAvay betAvecn cervical and fundal carcinoma in malignancy, and he
states that metasla.sis is rapid and Avidespread.
The microscopic picture is unusual and A^ariable. Frequently, the

pattern found is that of an adenocarcinoma Avith islands of squamous
epithelium scattered among the glands, lying free in the stroma or
sometimes in the glands themselves. The origin of this ectopic squamous
tissue has been the subject of much discussion. The Anew that it is a

combination malignancj^ has been generally abandoned. In general, a
malignant groAvth tends to reproduce in a disorderly embryonic fashion
the pattern of the epithelium from AA^hicli it arises. NoA^ak^ states that
the origin is from certain ‘'indifferent” cells beneath the normal col-

umnar uterine epithelium, these cells possessing a differentiating po-
tency which, under certain circumstances, can lead to the formation of

squamous epithelium.

In some benign conditions, especially inflammatory lesions, squamous
metaplasia may occur in the uterus, just as it occurs in the endoceiwix
in cervical erosions. Chronic irritation in the uterine cavity might lilce-

AAuse cause a similar metaplasia. It is ImoAvn that benign metaplasia does

occur in certain eases of endometritis. Zellar'’ has presented cAudence

of the effect of chemical irritants on the uterine epithelium. In 1885,

he reported 63 cases of chronic endometritis shoAAung squamous meta-

plasia foUoAAung long-continued intrauterine application of iodine, bi-

chloride of mercury or carbolic acid. NoA’^ak- states that he has seen

no instance in AA^hich metaplastic areas rcA’^ealed any indication of malig-

nancy, though admitting that this might occur.

This tiunor responds poorly to radium, and total hysterectomy and

removal of the OA’^aries and tubes is the treatment of choice proAuding

evidence of metastasis is not present.

Case Report

The patient aa'bs a 56-.vear-old female of Prencli-Canadian extraction,

AA'ho Avas admitted to the hospital complaining of irregular Arnginal hem-
orrhages. When first seen in October, 1941, she had been bleeding con-

tinuously for six Aveeks and.AA'as suffering from AA’cakness due to loss

of blood. Her menstrual liistory A\ms unusual in that at the age of 36

A’cars, foUoAAdng the birth of her last child, she had a period of irreg-

ular menstruation extending over fifteen years, up to the time Avhen

the patient presented herself for examination. At times, her bleeding
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would persist for several weeks continuously to be followed by periods

of amenorrliea of two to three months’ duration. For four months
prior to her admission to the hospital, however, the Ideeding had been

continuous increasing at times to the proportion of a severe hemorrhage.

It is of interest to note that this hemorrhagic condition accompanied an
emotional upset caused by the fatal illne.ss of her lursband. and the ca])-

ture and imprisonment of her son who is serving with the Eoyal
Canadian Air Force overseas.

‘A’': A

Fir. 1.—Sliowin;^ atyjdojil cy.«lic Klands with an island of honiKn-appoarintr .‘-'l'"*'

inons tis.siio intiinat'dy a.s.socia tod with tin- phital r-pltholiutn.

Examination revealed an obese female, wlio ajtjK'ared anemic and

weak. The blood pi'cssui'e was 160/90 and the blootl sugar inve.stigafion

.sliowed a latent diabetes with inlermillent glycosuria. On pelvic ex-

amination, it was found that there Avas an almost conpdete upitor vaginal

stenosis obscuring the cervix to vi.sual examination. Tliis structure

could be ])alpab]y defined as a small, firm, mobile oi-gan attached to a

hard, symmetrically enlarged uterus about the size of a two months
pregnancy. The uimais was rpiite mobile and the broad ligaments were

free of palpable exudate or fixation. The adnexa could not be felt.

A laparotomy Avas jierfoj’med, and the uterus Avas found to b(‘ very

large and very firm, freely moA'abie witb a small eorvix snspemled in a

mobile broad lignmenlary bammock. ’fhe right adnexa nfiiieared nor-

mal excejit for tubal thif-kcnin'r. but llie left tube and ovary Avere only

rejueseriled by a Aestiuial-ajipearing nodule the size of an olive, ad-

herent to tin' round ligament and tlie fiosterior Avail of tiie uterus. A
jtanhy.sicf cctfimy Avas perforine<l, the bro.-ui ligaments and tlie {felvu'

tloor heinu left jinlpably fr<‘e of ;iny "lands or f hiekeiiiTiir. The patient

made an uneventful recovery.

I’fitlt’ilhijir Hi- port.— Ero.-'S examination of tlie uterus- revealed a

fundus about the size of a baseball, uniformly .symmetrical, attached

to small lust elouiL'.'iied eervix. Tjie titerus felt hard and cut v.llli



Microscopic exam in at ion revealed an nnnsnal picture with many
large endometrial glands pi-esenting a hyperplastic appearance. In
certain areas, however, the gland.s .showed definite adenoearcinomatons
changes (Fig. 2). Other parts showed islands of sqnamons epithelium,

some of these presenting a benign appearance (Fig. 1) ;
while others

showed malignant changes of the squamous carcinomatous type (Fig. 2)

spreading extensively throughout the endometrium. The other pelvic

tissues presented nothing remarkable, and showed no evidence of metas-

tasis.

Comment

The occurrence of two types of malignancy, the usual adenocarcinoma

of the endometrium and the unusual squamous carcinoma appearing side

bj’' side in the fundus of the uterus, presents an extremely uncommon
and interestuig picture.

The microscopic picture presented would ai)pear to favor stromal

metaplastic origin for the ectopic squamous tissue, some i.slands ap-

pearing in glands while others appear isolated in the stroma away from
any glandular epithelium. The finding of the epithelial pearl forma-

tion and squamous tissue showing embryonic characteristics in this ease

indicates that growth activity of a malignant type may occur in these

squamous islands.
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It would appear that we were fortunate enough to remove the pelvic

organs before any metastasis had occurred. It is now three years since

the operation. The patient is enjoying good iiealth, and shows no e\a-

denee of recurrence or metastasis. Therefore, she should have a good
chance of being entirely cured.

Summary

A case of adenoaeanthoma of tlie uterus lias been presented in wiiicli

there is evidence of malignant change in the squamous tissue as well

as in the glandular.

Brief references have been made to the literature.

The microscopic picture in this case would appear to favor .stromal

metaplasia as the origin of the abnormally placed squamous tissue.
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CYSTIC PELVIC CHOEDOMA SIMULATINa AN
OVARIAN CYST

Walter J. Reich, M.D., P.A.C.S., and Mitchell J. Nechtow, M.D.

Chicago, III.

(From the (Fynecological Division of the Cooik County Hospital and the Cook County

Graduate School of Medicine)

Cystic pelvic chordoma is a rare and interesting condition, and since
it presents an additional entity in the differential diagnosis of cystic

pelvic masses, we felt it worth while reporting.

Chordoma is a tumor which originates in the remnants of the noto-
chord. According to Delafield and Pradden,^ in man it is a transient,
though important, embiyologic structure which disappears early in
fetal life except for traces remaining in the intervertebral discs (nucleus
pulposus). The histopathologic picture is one of large vacuolated cells

with smaller cytoplasm, lying in a homogeneous or finely granulated,
jellylike matrix; these elements readily break down, leaving empty
spaces in the intercellular material.

Chordomas may occur anywhere along the spinal cord, or develop
from the sacrum and coccjlx. Both benign and malignant growths have
been described in the sacrum.^’ ^

In a very thorough and extensive review of the literature, and their

personal eases, Stewart and MoriiP have shown that chordoma was de-

scribed by Muller in 1858 for the first time; and confirmed and cor-

roborated by Ribbert in 1894, as a distinct pathologic neoplasm. The
French pathologists, too, took up the new notochord neoplasm and in

1914, Alezais and Peyron have shoivn and described the pathogenesis

and liistogenesis of tlie chordoma. The Gei’inan literature also described

cases of chordoma but none simulating an ovarian cyst. The English

literature began to present cases of chordoma in the early part of 1920 ;

and again up to 1926, Stewart and Morin reported 25 cases of chordoma
in spheno-occipital area and 27 cases of sacrococcygeal region.

Rane and Riss of Paris, 1924, saw a case in the lumbar region be-

tween the fourth and fifth vertebrae. Other reports have shown eases

in the lower dorsal region. Since 1858, when i\luller first described

chordoma and up to the present time, none of the reported cases has

been so located as to present a gynecologic problem.

The morbid anatomy, according to tlie experiences of Stewart and
Morin, varies. Clinically, the degree of mucoid degeneration preset
in a chordoma is an index of its comparative benignancy. The formation

of mucin being in inverse ratio to the rate of cellular activity. With in-

creasing malignancy, the tumor becomes more and more solid and
opaque. One of the most striking features of tlie chordoma is its locally

destructive effects on bone.

Chordoma is usually a tumor of low malignancy, slowly infiltrating

and destructive; tends to recur after removal; exceptionally, it may
metastasize.
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Of the various cases reported Stewart and Morin the age groups
were as follows :

*

34.9 years in the 20 case.s of the sphcno-oeeij)ital region.

iiO.G years in tlie s;icro<?oecygeal case.-:; the youngest being 10 years,

while the oldest was 72 years.

Males were in the ratio of 2:1.

_-'^->Vcrtel)ral bodies

—Intervertebral disc

Notochdrd —Nucleus pul^osus

A

a.nd':tiibe> '

-'CKordoraa

. t

'

^2.:.,-PcdiClc

> ',i..Fundus of
'\v' utems

./ .'r

^eft.
.-^varv'
'd tube

Kic. 1.—Cystic chorOotn.'i a." (liirliin l'in:irijt<>rny.

Ca.se Report

<.b44-tJ7ir)— II. .1.. aged 'JO yeans, Xegro woman, tiiarried, was a'hoitled

to (h*‘ gymeologie ward (U* the Cooh t'onnfy Jlosjdtai on 0 /7/44 .

Omplnint : Menorrhagia for 2 years. I’alieni slate<] that during

her las? postparluin examination in May. H!42. slio was infonoed <ii the

pr^sviice «'f a lutiior on her “womh.’' .Sine** the- hirtii of !i< r ehihl, sla-

notieed that her menst's Ifcame “longer and Iteavier, *’ using afmiit M
pads «laiiy.

IJe'gan t" me.nstniate at lo years of age; n-guiarly e*.ery 2?i da.vs;

sh.e had no i«ain with her men-ses.
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She is gravida i, para i, and was delivered April, 1942, normally, spon-
taneouslj’" of a full-term babj''. The remaining history is essentially nega-
tive except for hay fever for the last 5 years.

Physical examination revealed a young Negro woman who Avas not
acutely ill. She is intelligent and cooperative. fJead, jieck, heart,
lungs and upper abdomen failed to reveal any gross pathologic findings.

F1&. 2,—Section of cystic chordoma. (XOO.)

Lower abdomen rcA^ealed the presence of a mass Avhich was distinctlj^

cystic, smooth, regular, and spherical, which extended up to the um-
bilicus. There was no rigiditA", no specific areas of tenderness upon
palpation. Inguinal adenopathy aa^s absent.

Urethra, Skene’s and Bartholin’s glands Avere not diseased.

The patient AA'as catheterized prior to pelvic examination.

Cei-A-ix Avas free, lacerated and pointed upAA’ard tOAvard the symphysis.

Corpus uteri Avas small, firm, s^miraetrical and retroA’erted.

There Avas a large CA'stic mass Avhich aa^s prominentlj' felt in the an-

terior aspect of the pelA'is in the midline extending up to the umbilicus.

Reetally, the afore-mentioned findings AA'cre confirmed.

The impression AA’as that of an ovarian cyst.
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Laboratory findings -were:

Hb. = 80%
B.B.C. = 4,100,000

W.B.C. = 8,600

Urine -was negative for albumin and sugar.

Laparotomy findings: A large c.yStic mass measuring the size of a

nomal fetal head, fflling the loiver pelvis, was located between the

bladder and uterus and was adherent to the former by an old inflam-

matory process. The mass Avas attached to a long pedicle, simulating
the umbilical cord of a newboim baby, the latter passed over the mesen-
tery to the dorsal spine. Tlie cystic neoplasm had a thick capsule

measuring approximately % of an inch
;
it Avas of Avhitish-gray glisten-

ing hue. Many A'cssels coui-sed over this mass. "Wlien cut, sebaceous,

greasy, yellow^sh-grecn substance ran out. The uterus was of noimal
size, firm and retrodisplaced in the eul-de-sae. Both ovaries AA^ere intact,

slighth^ flattened and cystic, but no gross abnormalities. The tubes Avere

congested, but free. The fimbriae AA^ere free and the tubal ostia were

patent.

The mass aa'os removed by separating it from the bladder adhesions

and the pedicle Avas cut and transfixed as close to the loAver dorsal spine

as was accessible. The abdomen aa'os closed in layers.

Pathological Report: Specimen.—Cj-st had been previously opened,

measuring approximately 12 cm. in diameter. Adherent to the surface

are numerous fibrous adliesions. In one area on the surface arc numer-

ous 1 mm. in diameter A^csicles filled Avith reddish fluid. The lining

is green and tan coA^ered Avith yelloAAush-AA’hite, tliick purulent material.

In some areas, the cyst aa'oII is thinner and coarsely trabeculatcd.

l\Iicroseopie sections shoAv areas consisting of large A'csicular cells

Avith blui.sh staining basophilic cy.stopla.sm. Also present are connective

tissue and many thin-AA'allcd blood vessels. Portions of tissue contain

large accumulation of lAunph.

Diagnosis: Chordoma, AAoth superimposed inflammatory reaction.

This patient had an uncA'cntful convalescence and aa^s sent home on

the clcA'cnth postoperative day.

Summary

We present a neoplasm Avhieh originated in the loAver dorsal .spine,

but migrated to the pclAu's by v'irtiie of a long pedicle. Its pre.sence in

the pelvis simulated an OA'arian cyst.

Only by careful microscopic sections did the diagnosis of chordoma

become apparent.

In going through the literature aa-c failed to find any other case of

similar pelvic location.
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PREGNANCY COMPLICATED BY ADDISON’S DISEASE-

Lieutenant Gojoiander Dean E. Sheldon, MC-V(S) USNR,
Philadelphia, Pa.

(From the Naval Hospital in Philadelphia)

Adrenal insufficiency in its various forms has been much discussed
in literature since tlie initial description of the disease by Addison.

Etiological factors other than tuberculosis ha'r^e been recognized with
a more critical analysis of pathologic changes precipitating the condition.
The advent of hormonal therapy and the development of synthetic prep-
arations have done much to prolong the lives of individuals afflicted -with

adrenal insufficienc5L

In 1922, Gilbert FitzpatriclP first reported in American medical litera-

ture a case of Addison’s disease complicated bj’’ pregnancy. A careful
review of all literature by him revealed eleven cases in which pregnancy
and Addison’s disease had coexisted. The majority of the case histories

were sketchy and inconclusive, but trvo facts were obvious. First, that
all cases died during pregnancy or shortly after delivery. Second, that
the fetal prognosis was good when the pregnane}’’ advanced to term.
Fitzpatrick reported the twelfth ease in which acute adrenal insufficiency

developed twenty hours after delivery. The patient was treated with
adren^in and thyroid extract with survival for at least one year after

the onset of the disease.

In the October 29, 1932, issue of the Journal of the American Medical
Association, Percy A. Perldns^ reported the thirteenth case of Addison’s
disease and pregnancy, stating in this article that no case had previ-

ously sur-vived. There was a failure to mention the case reported by
Fitzpatrick ten years previously. Perkin’s case was a para-three, the

third pregnancy occurring five years after the onset of Addison’s dis-

ease. For one year prior to delivery, the patient had taken a cortical

hormone preparation orally and she delivered normally with no post-

partum complications. The author was impressed by the fact that the

patient seemed subjectively improved by the pregnancy.

In the foregoing cases, the benefit of a more complete study by various

chloride excretion tests was lacking. In addition, the several types of

hormonal therapy more recently developed could not be evaluated. It

is our purpose to report a case of pregnancy complicated by Addison’s

disease of fourteen .months ’ duration, which has recently been studied

in the Family Outpatient Dispensaiy at the Naval Hospital in Phila-

delphia,

The patient, a primigravida, twenty-eight years of age, reported to the

Prenatal Clinic on February 4, 1944. Her last menstrual period had
occurred on July 4, 1943, and her expected date of confinement was
April 11, 1944. She had been ambulatory during the first seven months
of pregnancy, but complained of progressive weakness and a persistent

deepening of the previously existing pigmentation. She had been re-

“The opinions or assertions contained herein are the private ones of the writer

and are not to be construed as official or reflecting the views of the Navy Department
or the Naval Service at large.

269



270 AT^IERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

ceiving small doses of extract of adrenal cortex ]i3*podennicall.y. Tlie
patient’s general health had always lieen good and she had dated the
onset, of what had been diagnosed Addison’s disease, to the end of
April, 1942. Three weeks previously, tlie patient had given Idood to

the Red Cross. Tliis had lieen followed hy marked asthenia, necessitating

bed rest for three weeks, at the end of which period, the pigmentation was
fiist noted about the face. The asthenia and pigmentation advanced
quite rapidly, and it became necc.ssaiy for the patient to relinquish her
position as a dietitian. The pigmentation had been definitely accentuated

by the pregnancy.

The husband was on active duty in the Navy and was well. The
mother had died of carcinoma of the rectum. The father, one sister, and
two brotliers Avere living and Avell. The sister, aa'Iio accompanied tlio

liatient to the clinic, Avas fair-compleeted and volunteered the informa-

tion that before the initial pigmentation, their .skins had been of equal

faime.ss.

The patient AA-as of .slight build, apjACared .somoAvhat lethai’gic, and

shoAA^ed a .striking bronze pigmentation of the entire body, AV'ith a deeper

pigmentation of the face, hands, ai-eolae, vulva, and thighs. The gums
and hard palate Avere studded AA'ith accumulations of pigment that Averc

deep broAA*n to black. The blood prc.s.sure Avas 100/70. The patient Ava-s

considered to haA'c a small gynecoid pelvis, and it Avas felt that deliA'cry

could be completed A^aginally.

Slmll plates shoAved no bone changes, and there Avas no x-ray evidence

of any disease process in the lungs. The heart measurements Avere con-

sidered normal for size and configuration. Slereoscojiic plates and

sei’ial studies of the adrenal areas rcA'ealed no abnormal calcification.

Ophthalmoscopic examination shoAved no eye-ground changes. Urinal-

ysis Avas negative. Kahn and tuberculin tests A\'ero negative. Tlierc Avas

a moderate degree of hypochromic anemia.

The patient Avas admitted to the hospital on February 24, for chloride

excretion tests for adi-cnal insufficienc.y. The rcy)orls were as folloAVs:

Blood plasma: No. 1(8 a.m., 2nd day) oSl mjj. % NaCl

No. 2 (10 .Ird day) J mg % NnCi

Urine speciincns: No. 1 (8 J\.M. to S r.M., 2nd day) 840 e.e. mg. %
No, 2 (8 r.ii. to 8 A.Af., Zrd day) 1,180 c.c. 240 mg. %
No. a (8 A.M. to noon, Jrd day) 00 e.e. ooO mg. % NaCI

Interjtretntion : (Accordiutr to (hitler. II, II., PoAVers. DI. II-, and

Wilder, R. ^L, Proc. Staff Meetings, Mayo Clinic 13; 244. 10.38.) If the

concentration of chloride in the third-day specinicii of urine is above

225 mg. per cent. Addison's disease or adrenal insulTicieney is strongly

suggested, and if it is less tbati 125 mg. per cent Addison’s di.scase is

unlikely. Plasma chloride Avill nearly ahvays fall below 550 mg. per

cent in Addison’s disease on the third-day hlood si>ceimen.

Tiic patient Avas jdaeed on a high jtrotein, high earhohydrale, liigh .salt.

loAv pota.ssium diet and this A'.-as aucinented by two gniins of .sodium

chloride in tablet form an<l Iaa'O e.e. of c.sebatin twice a day. Site was

given ferrous .sulfate, ealeiuni hu-tali;, and Ihiamin <-hloride iti addition

to the ])nscrilir.(i diet. Her Aveighl-gaiii had iiten but moderate, jijtd

.siie Av.as carefully obsened for any signs of tbiid rt;tciitir>n. A-stheni.'!

remained (•oustant ; tlie, pigmentation stiOAved a griiduai deepening, and

the blood ymessurc retnained consistently low.
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The first admission to the maternity floor Avas on April 12, 1944, at
Avhieh time actual labor had not begun and the patient Avas discharged.
She AA^as readmitted at 5 a.m. on April 20. The membranes had rup-
tured fiA’^e hours jireAdously. Labor began seA^enteen hours later, and
AA'as terminated by an outlet forceps deliA'ery of a normal male infant
at 10:45 A.M., April 21. There aa^s an estimated blood loss of 250 cubic
centimeters. The patient AA’as given 1,000 e.c. of normal saline before she
left the deliA’ery room.

Esehatin Avas continued in 5 e.c. doses tAAdee daily, and the preAuous
diet continued. The patient AA^as comfortable until the third post-
partum day, AA'hen there AAms a moderate temperature eleAmtion, marked
AA’^eakness, and nausea. Additional amounts of eschatin and sodium
chloride AA'ere administered and on April 29, 500 e.c. of AAdiole blood AAmre

giAmn. In cross-matching, the materials AAmre incubated for a period
of one hour, no Hh- serum being available. The highest blood pressure
recorded on the third postpartum day AAms lOS/70, and the loAvest on the
seventh postpartum day AA'as 76/48. Chloride excretion tests carried

out on the tAvelfth postiDartuni day AAmi-e unreliable because of the fail-

ure to adhere to a measured salt intake and the neglect in the administra-

tion of potassium citrate to displace the sodium radical. A single plasma
cliloride determination completed on the baby Avas 570 mg. per cent. The
patient Avas discharged from the hospital on the sixteenth postpartum
day at AAdiich time her condition AA^as splendid.

An additional chloride excretion test Avas performed at the hospital

on June 22, 1944, tAvo months after delrtery. The patient had been
unable to obtain eschatin, and accordingly had receiA^ed none for a period

of tAvo Aveeks. She had adhered to a high chloride, high carbohydrate,

high protein, Ioav potassium diet, and had in addition taken three grams
of sodium chloride daily in tablet form. Her AA'eight had remained con-

stant. There had been no appreciable change in pigmentation, but there

had been a rather marked general Avealcness. The systolic blood pres-

sure readings during the three days of hospitalization had remained
consistently beloAV 90. The patient Avas placed on a fixed diet. The
chloride excretion tests Avere as foHoaa’^s :

Blood .specimens: No. 1(8 a.m., 2nd day) 562 mg. % NaCl
No. 2 (10 A.M., 3rd day) 556 mg. % NaCI

Urine specimens: No. 1 (8 A.M. to 8 p.m., 2nd day) 600 c.c. 500 mg. % NaCl
No. 2 (8 P.M. to 8 A.M., 3rd dajO 610 c.c. 550 mg. % NaCl
No. 3 (8 A.M. to noon, 3rd dajO 1^0 c.c. 720 mg. % NaCl

(The concentration of chloride in urine in the third-day specimen is

stated to be more accurate in diagnosis of adrenal insufficiency than is

the concentration of sodimn, potassium, or chloride in serum, the con-

centration of potassium in the urine, or total excretion of sodium,

potassium or chloride.)

We feel that this patient represents a case of chronic adrenal in-

sufficiency. This is borne out by the presence of asthenia, hjTiotension

and characteristic pigmentatioai. Gastrointestinal symptoms Avere not

conspicuous except for frequent spells of nausea. There is no history

or roentgenologic evidence of tuberculosis as the precipitating factor.

The one x-raj^ of the heart revealed no diminution in the size of the heart

shadoAv. The ehloride excretion tests on tAAm occasions haA'e been eon-
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elusive. Pregnancy lias not affected the course of the disease to date.

Adrenal cortex extract (esehatin) was administered because of its avail-

ability, and the fact that the patient was subjectively improved while

receiving it. It is possible that the sjnithetic desoxycorticosterone has its

advantages because of the better standardization of the preparation.
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AN. INTRAGROUP HEMOLYTIC TRANSFUSION REACTION IN
AN RH-POSITIVE PATIENT

George Speck, JI.D., akd Eve B. Sonk, New York, N. Y.
(From the Obstetrical and Gynecological Service [Third Surgical Divisioii] Bellevue

Hospital, and the Department of Obstetrics and Gynecology, Neiv York
University College of Medicine, and the Serological Laboratory

of the Office of the Chief Medical Examiner)

The cause of miragroxip ]ieniol.ytie transfusion reactions in obstetrics
became of great importance following the work of Wiener and

Peters^’ ° •wliieh implicated the Rh factor of Landsteiner and Wiener.®’ ^

It is now considered a fact that if a pregnant woman is Eh negative
and if her fetus is Rh positive, tlie baby’s blood may sensitize the mother
and stimulate the production of Rh isoantibodies. At some subsequent
time, if such a sensitized woman should be given a transfusion of Rh-
positive blood and if the titer of anti-Rh isoantibodies in her body should
be high enough, hemolysis of the donor’s Rh-positive red blood cells

v'Rl take place (even though tlie bloods are of the same blood group),
giving rise to an intragroup hemolytic transfusion reaction. The same
is true of certain nonpregnant individuals who are Rh negative and are

given transfusions of Rh-positive blood. The first transfusion may
sensitize the recipient, so that the blood of sulisequent transfusions Avill

be hemolyzed.

However, the problem is not so simple, for the Rli factor is not a single

entity, but comprises at least five distinct varieties of Rh agglutinogens
which have been designated Rho, Rhi (Rho'), Rh2 (Blh"), Pii'-

These give rise geneticallj’’, to the following eight Rh types: RIiq, and
Rhi, Rh,, Rh^^Rha, Rh', Rh", Rh'Rh" and Rh negative. .The practical

importance of this finding is that there are thx’ee principal varieties of

anti-Rh sera: anti-Rho, anti-Rh' and anti-Rh"; and unless all bloods
are tested with all three types of sera, some Rh-positive bloods may be
classified as Rh negative. IMoreover, in rare cases, patients of one Rh
type may be sensitized against blood of a different type; e.g., an indi-

vidual who is Rh' or Rh" may be sensitized by blood of types Rh^ or

Rha- These facts are summarized in the papers by Wiener and his as-

sociates who first described the Rh types.-''’’
®

In addition, the subject has become even more complex since the dis-

covery of the Hr (or St) factor,'’® which is an antigen shared by bloods

of several of the Rh types, namely, Rh-negative bloods, those containing

properties Rhg, Rh,,, and Rh", and heterozygous Rh^ and Rh' bloods;

while Hr is absent from homozygous Rhi and Rh' bloods. The signifi-

cant feature of this is that just as an Rh-negative individual may be

sensitized against Rh-positive blood, so may an Hr-negative individual

be sensitized against Hr-positive blood. Furthermore, an Hr-negative

individual is alwaj’s Rh positive. Therefore, one is not justified in feel-

ing completely secure when transfusing an Rh-positive individual. This

is seen from the case to be presented in which a transfusion reaction

occurred in an Rh-positive individual, who was given Rh-negative blood,

the reverse of the usual combination Avhich causes trouble.

S. C., 26 years of age, Avhite, gra^dda iv, para iii, term gestation, xvas

admitted to the obstetrical service of Bellevue Hospital on June 2, 1944,
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ill active labor. Antepartum eoui’se had been uncomplicated. Her
first two pregnancies, tivo and five years previously, ended in forecjis
deliveries, but were otherwise uneventful. In 1943, tlie ]iatient had a

normal spontaneous delivery whieli was complicated liy a manual re-

moval of the retained placenta and a blood loss of 850 cubic centimeters.
The patient was transfused at that time with 500 e.c. of whole bank blood

without any reaction.

Admission physical examination and lalioratory work-up rm-ealed
nothing remarkable. After a first stage lasting 11 liours and 50 minutes
and a second stage lasting 10 minut.e.s, tlic patient was delivered .spon-

taneously of an apparently normal male child weighing 5 pounds 9

ounces. The baby breathed and cried at once. The placenta remained
attached to the utenis and after 1 hour and 23 minute,s, it was expre.s,sed

finally with a blood loss of approximately 1,400 cubic centimeters. One-

third of the placenta was beefy red and did not contain normal-appear-

ing cotyledons. The patient’s blood pressure fell to 90/50 and .she was

given immediately 300 e.c. of plasma. Following this, her blood prc.ssure

returned to normal. About two hours after the ])lacenta had been ex-

pressed, a transfusion of grou]) AB apjiarently com])atible (as deter-

mined by eross-matehing) bank lilood was started. This blood was only

two da.Ys old. After the blood had beeji running 55 minutes and the

patient had received almost 100 e.c., she suddenly began to vomit and

had severe lumbar pain with a shaldng chill. The transfusion was di.s-

eontinued immediately, and an infusion of normal .saline started, A
sample of the patient’s blood which had been taken before the transfusion

•was started, another sample dravm during the chill, and the donor’s

blood together with a sample of the baby’s blood were .sent to the

Serological Laboratory of the Office of the Chief I^Icdical Examiner
which is under the direct ion of T>r. A. S. Wiener. The following wez’C

the findings:

Patient
Donor
Baby

Group

AJi
A,B
Not done

JGi Type.

Rh,
Rli net;.

Rh.Rlu

Hr
Negative
Posifive

Positive

Dr. Wiener’s hypothesis to explain this intragi-oup incompatibility was

that the patient had in her body anti-IIr i.soantibodie.s which had been

formed during her present jircgnancy (o)- after her transfusion one year

ago, or possilzly both), having been sensitized by the Hr antigen.s in

her baby’s red blood cells. Thu.s, tvhen .she tvas transfu.sed with Hr-

po.sitive blood hemolysis occurred. As already mentioned, the jiaticnt s

blood taken during the chill .showed defijiiie henioly.si.s, the pla.sma bciiis-'’

light orange in color.

To furthei- test this hyj)oth(*sis, Dr. Wiojier jierformed a biologic lesC

on the patient. The patient was given 50 e.c. of Hr-negativc blood^

iutravenou.sly and one hour later, a sanijih' of blood was withdrawn from

the xiatient’s vein. TJicre was no clinical reaction and the plasma taken

after the test was no darker than the eonti'ol jdasma obtained hefore the

in.iection. Tiie iiatienl was then given 50 c.e. of ttr-])ositive hkMtd.i

Aithough the ]tatieiit had no clinical reaiditiH following this injection,

a sample of blood takmi from tlie. patient’s vein one hour later revealed

definite though .slight increase in the icteric index, and after a second

hour the jilasma was even darker, indicating definite hemolysis. AnIi-lH

•Thi" Weei! a'‘:oir.e'’l to Ai. tjrs lihf.

iTh!?' trl'")"'-' te-lunir' l tr, trr'-iijp .v. nLi
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isoagglutinins could not be demonstrated in the maternal serum, though
tests were carried out periodically until one Aveek post partum

;
but this

.absence of isoaggiutinins occurs also not infrequently in Eh-negali\m
mothers of erythroblaslOtie babies.

The baby was carefully observed for the possibility of developing
er3d;hroblastosis fetalis, but tliis did not occur. In fact, the infant’s

hemoglobin never dropped below 12 grams. Nevertheless, the infant was
kept off the breast because of the possibility of anti-Hr isoantibodies

passing out in the milk.

Summary

1. A ease is reported in Avhich the Hr factor appeared to be re-

sponsible for an intragroup hemotylic transfusion reaction.

2. The use of Rh-negatiAm blood is not the complete ansAA^er for the

prevention of intragroup hemotylic transfusion reactions.

3. The value of the biologic test in preventing dangerous transfusion

reactions is reiterated.
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THOEACOPAGUS TWINS—X-EAY DIAGNOSIS

Edward A. Grader, M,D., New York, N, Y,

A CASE of thoracopagus twins is reported in wiiieh an antepartum
diagnosis was not made. Several important features will he em-

phasized which, in the future, should make it possible to diagnose tl)is

condition roentgenologicalh' during the antepartum period.

Case Eeport

The patient, a 26-year-old white primipara, had her last menstmal
period Januaiy 2, 1942. The histoiy, physical examination and labora-

tory findings were entirely negative. Her pelvis was ample. The ante-

partum course was normal. At about 28 weeks, the diagnosis of ririns

was made on physical examination. At 36 weeks, an x-ray examination

definitely confirmed this diagnosis and also verified the position of the

babies (Fig, 1).

Inasmuch as it was thought desiiuble to prolong the intrauterine life

of the babies as long as possible, the patient was given 10 mg. proges-

terone t^vice weeklj’’ from the thirtieth week until delivery. She was

also given 10 mg. ephynal acetate three times daily. During this period

the patient had two-plus ankle edema, but no other complaints or abnor-

mal findings.

On October 2, 1942, at 6 a.:m. the patient was admitted to the hospfial.

The membranes had ruptured two hours earlier. The diagnosis of ririns,

double breech was made. Neither buttock was engaged. The cervix was

dilated 2 fingerbreadths, and thin. Two fetal hearts were definitely

heard, one to the right and the other to the left above the level of the

umbilicus.

At 10 A.M. the cervix was dilated 21/^ fingerbreadths, and pains were

strong every 5 minutes. The patient Avas given nembutal (gr. iii) by

mouth, scopolamine (gr. ^/4oo) subcutaneously^ and vitamin K (mg. 3.3)

subcutaneously.
At 1 p.M. the patient had 3-minute pains. A sterile vaginal examina-

tion showed the cervix fully dilated and a double footling breech at the

level of the spines. The patient was awake and rational, and was re-

quested to bear do'wn with her pains.
Three hours later, there was veiy slight descent, but no important

progress. The patient was exhausted from her efforts and both fetal

hearts had slowed considerably, the rate dropping from 150 to 100 beats

per minute.
In view of the lack of progress and fetal distress, active intervention

was decided upon. The patient Avas pi’epared and eatheterized and local

infiltration of the perineum with Yo per cent procaine Avas completed.

The baby on the right seemed to be presenting. The anterior foot Avas

grasped and pulled out of the Amgina and AAuth it came tAvo other feet

spontaneously. The extra extremity AAms pushed out of the pelvis. On

gentle traction of the extremities, the right baby descended so that its

pelAUS Avas just above the introitus, but it could not be extracted further.

The traction forced the tAvo loAAmr extremities of the baby on the left to
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prolapse throiigli the vaginal opening and they could not be forced back
out of the pelvis. Pinallj’-, all four legs were pulled into the vagina.
The patient was given a general anesthesia and exploration of the upper
vagina and uterus was attempted. This revealed a union of the babies
at the umbilicus and in the region of the chest.

Several unsuccessful attempts were made to deliver tliese babies in

the manner advocated by Williams, i.e., forcing one up and the other

do^vn and then also trying to bring both down together, forcing the head

of one into the concavity of the neck of the other. The union between

the babies seemed verj'- solid and there was very little mobility.

Finally, the fetal heart sounds were lost and it was noticed that the

one cord which went to both babies had ceased pulsating. A destructive

operation was then decided upon after consultation with Dr. M.
Goldberger.

A Jacobson hook was introduced into the uterus between the babies

and pulled downward, separating them. The uterus was extremely ir-
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ritable by this tune and a Bandl’s ring liad formed wbich held both

children firmly. After rather difficult pulling and further destruction

of the babies, the right twin was delivered, and then finally the left.

Both infants were eviscerated and dead. The placenta, about 8 inches

in diameter, had one cord which had 6 vessels in it. It went completely

as one to the babies, and apparently divided lust before each group of

vessels entered the umbilicus of the rc.spective baby.
The entire procedure had taken almost an hour, but the mother’s

condition seemed fair after the deliveiy of the children. There was

about 500 c.c. blood loss after the delivery of the placenta. It was

deemed advisable to return the mother to her room without attempting

to repair the episiotomy. She was given an intravenous infusion of

1,000 C.C., 5 per cent glucose in .saline.

The mother’s postpartum course was uneventful. On the fifth post-

partum day, she was taken to the operating room and a secondary

closure of the episiotomy was completed. Following debridement, tlie

perineum was closed in layers, .sulfanilamide powder being used in each

layer. Her course ivas febrile for two days after the closure, but then

the temperature retuimed to normal. The episiotomy healed by first

intention. Examination on the fourteenth postpartum day was e.ssen-

tially negative, and the patient was di.scharged from the hospital.

An autopsy on the babies by Dr. Jlilton Ilalpem revealed these .salient

facts : The babies were twin girls, about 17 inches long, one weighing

5 pounds 2 ounces, and the other 5 pounds 4 ounces.

Because of the extensive damage to the babies at delivery, the entire

picture was not clear. The habies each had an umbilicus, but there was

only one sternum.
The heart of infant A was tom open and the pulmonaiy arteries

branched off a single aorta of large caliber. There were two ventricles

which communicated with each other, lioth opening into a common aorta.

The abdominal contents were noimal. The umbilical veins both united

1% inches below the notch of the liver.

The heart of baby B was also ruptured. This suggested the possi-

bility that the hearts may have lieen joined. This heart resembled that

of baby A. The abdominal viscera were also the same as baby A. h'O

sternum was present.

Because of the mutilation, a more detailed I’eport could not be given.

Comment

The first question to be discussed is whether the diagnosis of thoraco-

pagus tvins could have been made before deliverJ^ The response might

have been in the affirmative if the po.ssibility of thoracopagus had been

considered when the x-ray films were studied. There are several im-

portant features which were oveidooked in studjdng the x-ray films. In

ahno-st all rtvins, even bi-breech, the heads are at different levels, one

being higher than the other. They are not usually at almost the same

level as seen here. Furthermore, the head of the right tvdn does not

face the front of its body, but turns to the side toward the ventral aspect

of the mother, and is extended. This indicates that the babies are so

close together they cannot face each other. Finally, one gets the impres-

sion that the hand of the left baby is over the shoulder of the right and

the arm of the right baby goes around the left, probably indicating that

the babies are in the same amniotic sac (unless there is superimposition).

Furthermore, the heads are in direct apposition.
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Second, was cesarean section indicated if the diagnosis had been made
ante partnin? Also, was it indicated when the diagnosis of thoracopagus
was made in this ease? Many diverse opinions vdll be expressed in

answering these questions. It has long been an obstetric rule that if one
anomalj’’ exists, there are usuallj'- others. In ^^ew of the cardiac pa-
thology found on autopsj'', these babies could not have survived. There-
fore, I do not believe that cesarean section is warranted even if the diag-

nosis is made. If the union is merely that of skin attachment, there will

be sufficient elasticity to allow the babies to deliver spontaneously. If

the attaclunent is deeper, other anomalies are probably present. Cer-

tainly, in this particular case, the danger to the mother did not justify

cesarean section.

Finally, it should be pointed out that in prolonged operative deliv-

eries, delayed closure of the perineum is not the dangerous and unsuc-

cessful procedure it ivas before the advent of sulfonamide drugs. This

patient had no preoperative preparation of the wound. It was covered

TOth a grayish membrane and had the characteristic fetid odor of sapro-

phytic infection. Yet by simple debridement and the use of sulfanil-

amide in the closure, healing was prompt and complete. The expediency

of delayed closure of episiotomy in eases of this type must be emphasized.

521 Park Avenue



UNUSUAL SEQUEL TO ATTEMPTED CRIMINAL ABORTION

E. J, Baticjiax, !Ar.D., Pittsburgh, Pa,

(From the Woman’s ITospUal)

I
NSTANCES of perforation of the uterus liy criminal abortionists are

so common, that they ordinarily occasion only passing comment. I

feel, however, that the following case presents several features that

are sufficiently unique to warrant its being placed on record.

The patient was ]\Iiss A. V., aged 33, a short, .stoclcv^ woman of Slavish

extraction, who weighed 63.5 kilograms (140 pounds), and was quite

obviously equipped with a heritage of unusual bodily strength and
stamina. She was first seen at the Woman’s Hospital of Pittsburgh
on October 10, 1943. She had walked to the hospital and seemed fairly

comfortable. She was complaining of abdominal pain, chiefly in the

right upper and lower quadrant, and to a lesser extent, in the left up-

per quadrant. For a week previously, she had had pain in both lower

quadrants. The pain was .sharp in character, definitely not crampy,

fairly severe at all times, but excrueiating during and immediately fol-

lowing defecation. There had been no nausea or vomiting, in fact no

other sjTnptoms whatever.

Eight days before admission, .she had visited a criminal abortionist,

being, as .she thought, 3^/^ months pregnant. She was uncertain as to the

date of her last menstrual period, but thought that it was about the last

of June. The abortionist placed a long rubber tube in the grasp prob-

ably of a uterine dressing forceps and introduced it, as he told her,

“into the womb.” She felt a stab of inlcn.se pain as this was done.

Gauze was packed into the vagina, and .she was instructed to remove this

the next day. She did this, and the end of the tube immediately pro-

truded from the vulva. She pushed this back into the vagina and wore

an ordinary sanitary pad and belt to keep it there.

She stated that the vaginal gauze removed was bloodstained and that

a few drops of blood were passed during tlie next few hours, but none

subsequently. Lower abdominal pain had begun and was fairly severe,

but it was not crampy in character and there was no discharge of

amniotic .fluid.

During the ensuing six daj^s, the end of the tube slipped out of the

vagina several times, and was each time digitally replaced. On the

seventh day, when the end of tlie tube came out again, .she followed it

up the vagina udth her finger and found it extending into the cervix. In

some manner, guided by the finger in the vagina, she succeeded in push-

ing the entire tube through the cervix. It did not come out again and

she thought the pain was a little worse for a short time.

Throughout the entire seven days, she had worked every day at her

usual occupation. She came to the hospital on the eighth day because

her pain seemed a little worse, and because she had become alarmed

by the failure of the tube and fetus to be expelled as she had been prom-

ised.

She was immediately admitted to the hospital. Her temperature was

9§.3° P., pulse 82, and respiration 18. She seemed only slightly UR'

2SQ
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comfortable. The leucocyte count was 14,600, red cells 3,740,000, and
hemoglobin 77 per cent. Sedimentation rate was 18 mm. in 52 minutes.
There were no abnormal findings in the eatheterized urine. On physical
examination, there Avas slight generalized abdominal tenderness, no more
marked in one area than another. There Avas no distention, and
peristalsis Avas normal. The fundus of the uterus Avas palpable, three
fingerbreadths above the symphysis pubis. Fetal heart sounds Avere
not audible. Vaginal examination revealed only the usual signs of
normal pregnanc3L The cervix Avas soft and closed. No foreign bodj'^

Avas palpable. There Avas no blood, and no abnormal vaginal discharge.

Pig. 1.—Roentgenogram showing catheter in situ.

The accompanjung x-ray Avas taken and slioAved a long thick rubber

tube lying across the abdomen, free in the cavity. One end Avas sharply

curved and extended upAvard along the cecum and reached a point ap-

parently behind the liver. The remainder extended across the abdomen
at the level of the iliac crests and roughty paralleled the coui’se of the

duodenum. (Pig. 1.)

Laparotomy Avas done the next dajL Tlirough a Ioav right parareetus
incision, the tube Avas easily found and removed. The abdominal cavity

contained a moderate amount of thin and odorless, but definitely puru-
lent fiuid. A smear from this shoAved gram-positive cocci singly and
in short chains. Culture reported four days later shoAved the presence

of Streptococcxis viridans and Staphylococcus aureus. The site of the

uterine perforation Avas found in the midline of the uterus posteriorty

just above the level of the internal os, and firmly sealed bj^ dense ad-

hesion of a portion of the sigmoid flexure. About this adhesion, there
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was a heavy fibrinous exudate. The entire peritoneiun showed the signs

of active infiamniation, though with very little fibrinous exudate. There
were no other adhesions. The sigmoid-uterine adhesion was not dis-

turbed, Four grams of .sulfanilamide were placed in the abdominal
cavity, and the peritoneum elo.sed without drainage. An additional

gram of sulfanilamide Avas placed in the wound and the remainder of

the closure was routine. Tlie tube removed was a .small-caliber rectal

tube measuring 40 cm. in length by 9 mm, in diameter.
The day after operation, the patient’s highest temperature Avas 100°

F, On the second postoperatiA’-e day, the highest temperature recorded

AA*as 99.2° P,, and the pulse 82. From the third day on, both puLse and
temperature Avere nonnal. No sulfadrugs Avere giAmn after the operation.

She had no A'omiting or distention, and nevmr required catheterization.

She had an enema on the fourth postoperatiAm day, and thereafter,

action of the boAAmls Avas normal. She Avas restored to a full diet on the

fifth day after operation, alloAved out of bed on the eleventh day, and dis-

charged on the fourteenth, free from all sAunptoms.
The preguanc.y proceeded nonnallj'' until April 1, 1944. At this time,

the patient suddenly dcAmloped generalized edema, hypertension, and

albuminuria. She AA-as placed on a regimen consisting of bed rest, high

protein diet, sedation, restriction of fluid intake, and moderate, doses

of magnesium sulfate every other dajL She Avas admitted to the Eliza-

beth Steele jMagee Ho.spital on Api-il 11, 1944. Blood pressure on ad-

mission Avas not undulj^ high, 156/92, and there Avas only a trace of

albumin in the urine. The edema, hoAvcA’er, was more marked than it

had been, and she Avas complaining of headache, dizziness, and slight

A’’isual disturbances. It Avas feared that a disaster Avas impending. For

this reason and because of uncertainty as to the behaAdor of the .sigmoid-

uterine adliesion during labor, a Ioav cervical cesarean section Avas per-

formed April 12. The baby AA'as a healthy, nonnally dcA’eloped boy

Aveighing 3,295 grams (7 pounds, 4 ounces). Prom -ndthin the uterus,

the site of the previous perforation could not be identified. After closure

of the uterus, the sigmoid adhesion noted at the previous operation AA'as

still found to be present. There Avere no other adhesions, and the

peritoneum appeared normal.
EecoAmry from this operation aa^s uneventful. The Avound healed by

first intention. The edema disappeared Avithin a Aveek, as did all other

pre-eclamptic symptoms. She aa^s discharged on the fifteenth post-

operative day symptom-free and with a blood pressure of 140/80, She

Avas not seen again until May 26, at Avhich time postpartum exam-

ination revealed entirely normal findings, and the blood pressure AA'as

120/68. On June 9, the blood pressui-e aaus 122/70, and .she AA'as finally

discharged, free from all complaints. The infant is developing norraaUy.

The striking features of this case are the degree of abuse AA’hich

the uterus Avithstood Avithout aborting, and the tremendous resistance of

the patient to infection. The pre-eclamptic toxemia might Avell have

developed had nothing else happened.

JZNKIK.S AeCADE



TORSION OF APPARENTLY NORMAL OVARY, AND
SPONTANEOUS AMPUTATION OP FALLOPIAN

TUBE DURING ADOLESCENCE

Habley E, Anderson, M.D., Omaha, Neb.

(From the Department of Obstetrics and Gynecology, University of NeirasTca

College of Medicine, and Immanuel Hospital)

Torsion of the normal uterine adnexal organs during childhood,
especially if accompanied by spontaneous amputation of the Fallo-

pian tube, is a rare operative finding. Neel and Virnig^ state that the
reason for relative infrequency of ovarian tumors in childhood very
likely serves as an explanation for the rarity vdth which twisted ovarian
tumors or cysts are encountered during childhood. They cite Smith
and Butler,^ who state that only 25 instances of torsion of ovarian tu-

mors before puberty were reported in the literature up until 1921. They
also state that only 14 eases of torsion of the normal adnexa could be
found, and of these, only 4 were under twelve years of age. Schute,^

in 1932, stated that 35 eases of torsion of the normal ovary had been
reported. In the ensuing nine years, several cases have been described,

mostly in the foreign literature, but from figures available, it is obvious
that torsion of the normal uterine adnexa is not common. lYe have been
unable to find any authentic report upon spontaneous amputation of

the normal Fallopian tube during childhood. Barrett and Lash^ report

a case of spontaneous amputation of the tube in a patient 40 years of

age, and also cite Ries, who in 1900, described the bilateral amputation
of the tubes in an adult, 32 years of age.

Case Report

The major complaint was pain in the left lower quadrant accompanied
by vomiting. This patient, aged 12 years, had always been well and
healthy until the day before her hospital admittance, at which time she

developed a severe pain in tlie left lower quadrant. This continued

throughout the day, and in the evening the patient vomited and re-

mained nauseated and continued to vomit all evening. She was seen by
Dr. A. G-. Dow, who thought possibly she had some difficulty with the left

ovary and prescribed for her. She continued to have pain and to vomit

throughout the night of August 31, and was seen by the author late in

the afternoon of September 1. At that time, the pain was located in

both lower quadrants, although more on the left than on the right. She
was also quite distended and showed considerable rectus rigidity and re-

bound tenderness. Nothing relieved the patient’s condition and a diag-

nosis of an acute abdomen was made. This patient had menstruated
quite regularly for one year and was due to have a regular menstrual
period on September 2, 1943. Upon physical examination, she appeared
anxious and had the facial appearance resembling one Avith peritonitis

and complained of pain over the entire lower quadrant, particularly on
the left. The diagnosis lay beUveen ovary on a twisted pedicle or rup-

ture of some hollow viscus, possibly appendiceal. Her temperature
upon hospital admittance was 100.4° P.

;
pulse 114; respiration 30. Lab-
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oratory reports; heinogloliin 83 pei’ cent; R.B.C. 4,940,000; W.B.C.
23,100; 84 polymorphonuclear; 12 staff; 4 young; 4 haso; 6 lymph; 6

mono, Urinaly.sis showed a trace of albumin, 3 per cent acetone,
Eeeognizing the acute condition present, the patient was taken to the

operating room and a midline incision was made, A retort-shaped mass
was found in the cul-de-sac of Douglas, dark purple in color, the distal

end about the size of a small grapefruit, pu.shing the uterus forward and
filling the entire eul-de-sae, and because of its size and location in the hol-

low of the sacrum, it was difficult to deliver it out of the cul-de-sac into

the abdomen. At the left cornu of the utcinis, the tulie was found missing

and the only evidence of it was found in a stump about 3,5 centimeters in

length which was w'ell sealed off and .showed no evidence of bleeding.

Right tube and ovary Avere normal. Appendix Avas found to be retro-

cecal, The stump of the left tube aa^s removed and the retort-shaped

mass Avas found to be the remaining portion of the left tube containing

a hematosalpinx, the fimbriated end of AA'hieh had been sealed off by some

process. The abdomen AA'as closed in layers.

This patient Avas supported by fluids and made an uneA^entful recoA'-

ery, and Avas dismissed from the hospital on the tenth postoperative day.

Pathological Report (H. E, Eggerf?, j\I,D,).—Sections of the greatly

distended tube shoAved this to be filled Avith hemorrhagic material. This

occurred not onlj’- in the lumen, but in the Avail as Avell, Avith resultant

marked distorsion. Around the A'C-ssels of the Avail, there Avas almo.st uni-

form cuffing Avith infiltrated leucocytes.

Diagnosis: Hemosalpinx,
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special Article

REPORT ON AN ENGLISH NATIONAL MATERNITY SERVICE
A Digest With Comment*

Nicholson J. Eastman, M.D., Baltimore, Md,

At the request of the Royal College of Obstetricians and Gyne-
L cologists, a committee of English obstetricians under the chair-

manship of Dr. Eardley Holland has survejmd the present practice of
obstetrics in England and Wales and made certain proposals for an
improved maternity program on a broad national basis. The findings
and recommendations of the committee make up a forty-tvo page
pamphlet recently issued under the title, “Report on a National Ma-
ternity Service.”

As may be seen from the following list, the committee members are
men and women of eminence, several of whom have visited this country
as honoraiy guests of one or another of our national societies : Eardlej’'

Holland, M.D. (Chairman), Dugald Baird, ]\I.D., A. C. H. Bell, M.B.,
J. B. Blaikley, M.B., Alice Bloomfield, M.D., Francis J. Browne, M.D.,
Daniel Dougal, M.D., E. C. Fahmy, M.B., A. A. Gemmell, M.D., Surg.-

Comdr. E. A. Gerrard, M.D., W. Gilliatt, M.S., J. P. Hedley, M. Chir.,

James Hendry, M.D., C. H. G. Macafee, j\I.B., Alan Monerieff, M.D,,
and James Young, M.D.

The Present Service and Its Shortcomings

Although maternal mortality rates in England and Wales have shown
a gratifying diminution in recent years (from 4.49 per 1,000 live births

in 1931-35 to 2.54 in 1942), the Committee believes they are still too

high. It attributes the fall not so much to any improvement in the

average standard of obstetric px’actice as to the application of new
methods and drugs in the treatment of shock, hemoiThage and sepsis,

and to modern technique in the iiwestigation and prevention of bac-

terial infection. Thus, it points to the more prevalent use of blood

and plasma transfusion, the employment of sulphonamides, the preven-

tion of “droplet infection” by the use of face masks, the control of

infection by modern barrier nursing, and the lowering of infection in

hospitals by baeteriologically controlled administration and discipline.

Statistics reveal that deaths from sepsis began to fall significantly in

1937, corresponding with improvements in the application of bacteri-

ology to obstetrics and the advent of the new drugs, and deaths from
other causes rather later, coinciding with the greater availability of

transfusion fluids. The Committee believes also that the diminution in

maternal mortality has been helped by the increase in hospitalization

of maternity eases and by the better planning of their maternity serv-

ices by a number of local authorities.

But the experience of the committee members as obstetrical consul-

tants as well as two other types of evidence has convinced them that

•Prepared at the request of the Editor of the Journal.
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the average standard of obstetric practice has not improved and leaves
much to be desired. It is pointed out, in the tirst place, that the per-
centage of avoidable deaths remains shockingly high, ranging from
46 to 75 per cent in various reports. Secondly, the Committee notes
with concern the great difference between maternal mortality rates in

various parts of England. Thus, whereas this figure in 1939-1042 was
0.7 and 1.0 in Gloucester and Walsall, it was 4.2 in Oldhain and Soiith-

end-on->Sea
;
and the opinion is expressed that this variation in ma-

ternal mortality is primarily a matter of obstetric personnel, of the

individual skill of midwives, general practitioners and consultants,

together with the availability of fir.st-rate maternity institutions and
equipment.

It is likewise tlie consensus of the report that the frequency of still-

births, neonatal deaths and premature births is higher than it should

be. Stillbirth is a problem intimately associated with the adequacy
of antenatal supervision and the care given during childbirth and the

puerperium. Causes of neonatal death are mainly obstetrical, pre-

mature birth being the commonest, followed closely by birth injury

and infection. Prevention of these deaths is a problem for obstetrician

and pediatrician in collaboration, hlorcover, maternity institutions

must provide modern accommodation for the newborn. In this con-

nection the following statement is quoted: “I have been impressed

by the poverty of much of the accommodation provided for the new-

born baby, even in modern hospitals. There is rarely any effort to

provide proper spacing of the cots. Nurses are by no means always

masked, and though breast-feeding is far from universal, milk kitchens

are rare. In some hospitals there is inadequate supervision of visitors

to the nursery,” (L. Parsons.)

But these mortality rates, although serious, are only two of the

things, in the opinion of the Committee, which expose the shortcomings

of the present maternity and health services. The present system has

grown up in a very haphazard way so that facilities, both medical and

nursing, are unevenly distributed. The deficiencies cause inconven-

ience, discomfort and hardship to many women at a time when things

should be made easy for them. The lack of suitable maternity accom-

modations often makes the cost of childbirth too high, especially for

parents in the middle income groups. These and other deterrents to

having children lower the birth-rate.

The situation is summed up by saying that the present services are

not of the class deserved by a great nation with centuries of accom-

plishment behind it and a great future before it. Let us give the best

possible care, the report continues, to our chief national asset, the

babies, and to the mothers who produce them.

Social and Economic Considerations

Although it is stressed that the primary essential for reduction of

maternal mortality is sound obstetrics before, during and after birth,

the Committee is not satisfied that economic and social factors can be

entirely excluded. There is evidence that the mother of many chil-

dren, whose income does not keep pace with the growing family, is

likely to suffer from malnutrition and exhaustion. Moreover, as the

social and economic order is descended from the higher ranks of busi-

ness and professional men to unskilled laborers, the maternal mortality

rates in any given age growp show a definite rise.
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111 SO far as stillbirth and neonatal mortality is concerned, the evi-
dence is clear that adverse social and economic conditions materially
reduce the chances of a child being born alive and materially increase
the chances of its dying within one month of life. In Aberdeen, for
instance, it ivas found that the women of a higher social class had a
stillbirth rate of 11 per 1,000 total births, whereas those in the lower
class had a rate of 30. “It seems probable that the primary ditfer-

ence lies in the health of the mothers. And health in this sense implies
better feeding and more rest during the pregnancy, in addition to the
better physique which results from good feeding and environment from
birth.” {Report on Infant Mortality in Scotland, 1943.)

The importance of a high standard of family life is urged in the
belief that the infusing of higher moral and spiritual values into the

families of a country has a profound bearing on physical and mental
health. The Committee pleads in particular for the encouragement
of early marriage. It believes, indeed, that measures for the extension
of social security, with this end in mind, would have a sound biological

foundation. Apart from the advantage of early marriage in relation

to sexual morality and apart from its possible bearing on population

problems, early marriage has a direct bearing on the health of mother
and child. The risks associated with childbirth at a later age can
always be minimized by skillful care and need never be a deterrent

to marriage at any age, but nevertheless, over large gi’oups, they do
attain statistical significance. Education in sex and parenthood should
be treated seriously, started young and given to both boys and girls.

In connection with the employment of pregnant women, it is urged
that expectant mothers be assured of protection from undue stress,

physical and mental, during the last three months of pregnancy and
the first six months after parturition.

The Type of Service Proposed

It is proposed that the country be dhdded into areas with a popu-

lation of about 1,000,000-eaeh yielding some 15,000 births a yeai’. The
maternity and infant needs of such an area would be suifieiently great

to make full use of a complete service but not too large for obstetric

consultants, resident within the area, to deal personally and promptly
vdth the consultative, emergency and operative work. Naturally, the

size would have to be governed by such factors as geography, density

of population, size of towns, and transport. In the past, the distant or

“telephone” consultant has been most unsatisfactory.

Each of these areas would have a central and supervising maternity

center, ultimately responsible for the maternitj’’ and infant care of the

whole region, knoAvn as a Key or PHniary Center. 'Worlnng in close

association with this Kcj- Center and imder its general .surveillance a

number of Divisional or Secondary Centers would function, and under
each of these certain Local or Peripheral Centers.

The Key or Primary Maternity Center.—^This would be of such size,

status and repute that it would be the consultative, teaching and re-

seax’ch center of the area as well as the soiu*ce of inspiration and leader-

ship for all the other workers in the Service. Such a center would
consist of a maternity unit of 100 or more lying-in beds with an appro-

pi’iate number of antenatal and isolation beds, a department for in-

fants, ambulance and emergency services, antenatal and postnatal
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clinics, laboratories, classrooms and library. There would be an asso-

ciated gynecological unit with provision for the treatment of abortions.

Such a Key Center would, whenever possible, be associated with a

university and attached to a medical school, the Professor of Obstetrics
and Gynecology being the Director of the teaching unit. He should
be provided with a house in the hospital precincts. With him would
be associated a staff of .special i.sts, assistants of various grade.s, house
.surgeons, midwives and nurses. The infants would lie in charge of a

pediatrician who would be re.sponsible for the general care and super-

vision of all infants. The Key Center would be the chief consultative
center in the region for all types of cases, especially for unusual com-
plications and would deal also with the ordinary in.stitutional ob-

.stetrics of its district. There would be clinical laboratories of path-

ology and bacteriology. It would have a modern and Avell-staffed

records department, and might be made the cleaj-ing-hou.se foi- the J-ec-

ords of the whole region.

The Divisional or Secondary Centers would be in large towns or in

small towns in rui-al areas. They would not necessarily be smaller

than the Key Centei-s, would be ef/uiiiped just as well, would have a

specialist staff, the senioi- of whom would live in the hospital and pro-

vide full range of service. I'heir beds would provide accommodation
for their own booked eases as well as for complicated and emergency

cases sent in from outside; they would provide, moreover, consultant

services, both obstetric and pediatric for general practitioners.

In reading the report, one gathers the impression that these Divi-

sional or Secondary Centei-s would function moi-e or less independently

of the Key Center in the management of individual cases, but would

be subservient to it in respect to general policies, appointments and

the like. One infers, moreovei-, that these Divisional Centers Avould be

responsible to the Key Center for a high standard of practice.

The Local or Peripheral Centers would be small units in country

towns and villages. They Avould be in charge of selected general prac-

titioners in the district and would have a ^resident staff of nurse-

midwives. They would have their own antenatal clinics, and would

provide beds for women who wish to have institutional confinements,

and for emergency cases for whom a more distant journey would be

dangerous. They would be in close touch with the neare.st Divisional

Center, from which the specialist staff would come for consultations or

operations. They would be centers for the district midwives and

health visitors (presumably public health nurses), Avhose residential

quarters might be attached. These would lie the outposts of the Serv-

ice, always linked with the Divisional •Centers and through them with

the Key Center.

Institutional Obstetrics .
—^IModern institutional obstetrics, the report

goes on, can be made remarkably safe, and convincing stati.stics are

cited in support of this statement. During the war the Ministry of

Health has brought about an increase of 3,000 maternity beds in Eng-

land and Wales so that there is now maternity accommodation in

institutions for at least 50 per cent of the mothers of the country.

But the Committee is firm in its belief that this is not enough and that

there is a shortage and bad distribution of maternity beds for all

classes of the community. It recommends providing, to begin with,

for about 70 per cent of all births. The number required for a region

with 15,000 births a year may be reckoned by allowing 20 patienis a
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year for each lying-in bed, with a proportion of antenatal beds equal
to one-third of the lying-in beds. For 70 per cent of 15,000 births, on
this basis, 525 lying-in beds would be needed and 175 antenatal beds,
a total of 700 maternity beds to be apportioned among the various
maternity centers.

Home Obstetrics.—^Delivery of women in their own homes is ap-
proved provided that three conditions are observed. One is that the
women are carefully selected and have had excellent antenatal super-
vision up to the very end of pregnancy. Another is that all primi-
gravidae, all women who have had six children or more, all whose
labors are likely to be abnormal, and all whose home conditions are
unsuitable, should be excluded. The third condition to ensure safety
is that home obstetrics should be supported by obstetric consultants
and maternity institutions. Expert help can then be sent when re-

quired Avithout delay or difficulty, or the patient can be moved into

an institution by ambula 2iee.

Antenatal Care.—^Antenatal care must not be regarded as an end in

itself, isolated from the management of labor. Pregnancy, labor and
the puerperium are all of a piece and should have continuity of super-
vision from the same doctor or institution. Every antenatal clinic

should be linked to a llaternity Center Avith a sufficient number of

antenatal beds. The number of such antenatal beds should not be less

than one-third of the lying-in beds. These are required for simple rest

and obsei'Amtion, as Avell as for the treatment of complications. To
take an elderly multipara, Avith children of all ages to look after, into

a rest-bed for the last tAvo or three Aveeks of pregnancy may be life-

saAung. A common fault in antenatal clinics is that there are too many
patients per session. The consequence is that the Avork consists chiefly

in a hunt for abnormalities and far too little time and attention are
being given to the personal and educational sides (general health, rest,

diet, sleep, comfort). There should be an appointment system for the

patients to preA’^ent long Avaits and Avaste of time.

Postnatal and Infant Health Clinics.—^It is believed that the custom
of mothers and babies attending clinics together, in the postnatal

period, has much to recommend it since here the obstetrician and
pediatrician can meet on common ground. HoAvcA'^er, a most critical

time for the infant, as Avell as the mother, is the period between dis-

charge from the hospital and the first A'isit to the postnatal and infant

health clinic. Better continuity of superAusion must be established

here. Ideally the health visitor (public health nurse) should knoAv by
personal intervieAV at the hospital or by prompt dispatch of a docu-

ment, all details of the infant’s feedings and should call at the mother’s
home on the day after the mother leaAms the hospital.

Postnatal Hostels.—Many Avomen after childbirth Avould be all the

better for a period of recuperation or rehabilitation beyond the usual

10 to 14 days in bed at home or in a hospital. Just as an antenatal

department requires to be supported Avith antenatal beds for pregnant
Avomen Avho are ill so does a postnatal department require to be sup-

ported, but in a different manner. The fcAv Aveeks folloAving the birth

of a baby are a period of adjustment, especially for a young mother
Avith her first baby. She has new worries, anxieties and responsibil-

ities and must arrange her life to meet them. What she needs is a

short period of rest and guidance, freedom from Avorry and house-

hold responsibilities, all the more if she is anemic or debilitated, or
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has had a difficult labor or if there is trouble with lactation and the
baby does not thrive. Two or more weeks in a postnatal hostel would
make all the difference to the health and happiness of mother and
baby. Postnatal hostels should be linked with a i^Iaternity Center and
be administratively part of the regional maternity service.
Personnel of the Service.—The chief obstetrician of a Key Maternity

Center should be a clinician, a teacher and a leader. JTe would have
great responsibilities not only in setting the standard for the whole
region, but in the selection and training of young oksletrieians. When
possible he would have the status of a professor attached to a univer-
sity. The first problem in pensonncl, the report continues, would be to

find enough trained ob.stetricians and gjnieeologists. In the opinion
of the Committee, .such speeiali.sts require a postgraduate training of

at least five years, the first two to be spent in acquiring more knowl-
edge of medicine, surgery and laboratory science, and the last three

in graded resident, aiipointmcnts in approved obstetric and gynecologic

ho.spitals. It is one of the ob.ieets of the Poyal College of Obstetricians

and Gynecologi.sts to encourage the training of specialists and to set

the requisite standard and maintain it. There are, at present, in Great

Britain 367 Fellows and 2S5 Membei‘.s.

The Committee realizes that evei-y registered medical practitioner is

entitled by law to practice all branches of medicine and that it would

be an interference wdth that right to make ob.stetric practice condi-

tional on special imstgi'aduate study and the possession of a .special

diploma. But it believes that he should have had special experience

in this work. The Connnittee believes that general practitioners should

take an important share in a National Maternity Service but its belief

is equally strong that it is not an advantage to childbearing women
that any practitioner should practice obstetrics and be employed in a

National Maternity Service but only those with special experience.

The Royal College of Olrstetrieians and Gynecologists grants a dip-

loma in obstetrics to general practitioners and at present there are 3.32

diplomates. The 'present system often places general practitioners in

impossible situations. Unaided, and in unsuitable surroundings, they

may have to deal ivith complications that ivoxdd test the shill of the

most eminent specialists. General practitioners and their patients shoidd

be supported and protected by a maternity service that makes provision

for such situations and provides emergency transport of specialists to

patients and patients to Maternity Centers.

A remarkable feature of Bi’itish obstetrics in this century is the

steady rise of the midwife to a position in ivhich she is present at

about 90 i^er cent of the confinements and in three-quarter.s of these

she acts as an independent practitioner with full responsibility. In

1942 there were approximately 15,000 practicing midwives on the

register, about 12,250 of whom were in home practice, the remainder

being employed in maternity in.stitutions. The training of the mid-

wife has lieen progressively improved and she now has to complete a

course of one year if she is a state registered nurse and of two year.s

otherwise. Midwives are conservative iiraetitioners, aiming at natural

labors, and their re.sults are excellent.

Good as is the work done by midwi\'es the Committee believes it

could be bet'tei’. They should be trained in large IMaternity Centers

with a first-class obstetric staff and not in a large number of petty

training schools in small hospitals. Midwives .should not be regarded

as competent to undertake unaided the antenatal care of the expectant
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mother, but slioiild always work in collaboration with the general
practitioner or the obstetrician of the clinic. When a midwife sum-
mons medical aid she usually sends for the patient’s general prac-

titioner. Better results might be expected if midAvives summoned aid

only from practitioners AAuth special ob.stetric experience and if their

Avork Avere more closely keyed into the Maternity Centers. Every mid-
AAdfe should lie a Eegistered Nurse.

It is estimated that the total number of public health nurses (health

Ausitors) engaged in maternity and child Avelfare Avork is equiAmlent

to a AAdiole time seiwiee of about 2,450, a numli'er that is quite inade-

quate for the proper performance of home Adsiting. But eA^eu more
important than increase of staffs is full cooperation betAveen hospital

or midAAofe and public health nurse. Ideallj’- the public health nurse
should call at the home the day after the mother and infant return
from the hospital to help in tiding OA^er a difficult period in AAffiich

much unnecessary AA'-eaning and dietetic experiments take place.

Administration.—The Avhole Seiwice should act as a single unit, Avith

all parts integrated—maternity centers, antenatal and other clinics,

obstetricians, pediatricians, general practitioners, inidAAUves, public

health nurses, etc. The Committee regards this principle of integra-

tion as absolutely essential for efficiency and feels, therefore, that it

should be under a single administrative authority. It is assumed that

the Minister of Health, together AAnth competent adAusors, Avould con-

trol such a maternity and infant health serAUce and that it Avould be

a component part of the general health service of the country.

Comment

This thoughtful and forAvard-looking survey of maternity needs in

England cannot help but cause American obstetricians to ponder cor-

responding problems in this country. Among these problems are:

1. What has caused the recent decline in maternal mortality? In the

United States as Avell as in England the maternal mortality rate has

fallen dramatically OA^er the past decade. Here, among Avhite Avomen,

it declined betAveen 1931 and 1941 from 60 to 27 deaths per 10,000

liAm births, Avhereas there, the diminution oA^er the ten-year period Avas

from 45 to 28. The Eeport stresses the fact that in England this fall

in maternal mortality is attributable not to better standards in ob-

stetric practice (training, skill, judgment), but to certain technical

adAmnees, notably more blood ti’ansfusion, sulfonamides and better

hospital technique. Beyond question these same factors have played
a most important part in the reduction of maternal mortality in the

United States, but to assign them sole credit here is scarcely just. It

Avould seem a Amlid assumption that the technical adAmnees mentioned
haA’-e been equally utilized in the tAVO countries and haA’-e yielded com-
parable results in respect to saving of mothers’ lives. Accordingly,
if the reduction in maternal mortality in one of the countries greatly

exceeded that in the other, the difference in all probability Avould be
attributable to causes OA’-er and aboA’^e technical adAmnees. Ncaa”-, as

shoAAoi by the aboA^'e figures, the decline in the maternal death rate in

the United States has been greater than that in England by about one-
third

;
and the question ai’ises as to AAdiether this differential may not

be due to iniproA'ed standards of obstetrics in this country.

It Avas in the decade of the thirties, let it be recalled, that numerous
maternal mortality committees throughout the United States started
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anuly/ing- matevnnl deaths and at meetings open to the profession be-

gan discussing, in no supine language, their preventability. It was
during the same decade tliat the American Board of Obstetrics and
Gynecology was founded. At about the same time the Children’s

Bureau gave great impetus to public health nursing in obstetrics, so

that, by 1939, 5,329 nui-ses, in 1,963 counties, were working in maternal

and child health services and, v.dth the help of the Bureau, State

Health Departments began developing widespread teaching and con-

sultative programs for general practitioners engaged in maternity

work. Meanwhile, two great Congresses of Obstetrics and Gynecology
were held Avhei-e thousands of physicians and nurses received instruc-

tion and stimulation. The fact that these many agencies were estab-

lished does not necessarily mean that results were achieved, but here

and there evidence is continually cropping up that the efforts of the.se

workers have not been in vain and that a substantial part of the recent

reduction in our maternal mortality has been due to better ob.stetrics.

But it .should be noted as a chastening thought that Av^e are only noAC

catching up Avith the Engli.sh rate.

2. The problem of flic general practitioner. It aa'ouM be no exaggera-

tion to say that the body of knoAvledge Avhieh a general practitioner

.should have at his disposal today is tAvice that necessary just a fcAA'

decades ago. Thus, in obstetrics he .should have gained a pas.sing

acquaintance, at least, Avith eountle.ss ncAv facts and techniques, from

the Rh factor to x-ray pelvimetiy. The increase in knoA\dedge in other

fields has possibly been even greater. To expect the average busy

practitioner to a.ssimilate and utilize all this and hence be “almost a

.specialist” in all fields, is A\dshful thinking. Yet, in isolated homes

and Avith inadequate equipment, he is a.sked to attend all alone every

type of obstetric case. Nineteen times out of tAventy, everything term-

inates happily, but noAV and then he is faced AA'ith a complication of

such gravity that the skill of the mo.st expert obstetrician in the best

equipped maternity Avould be taxed. This is the type of case that idti-

mately comes before the local maternal mortality committee and is

called “prcA^entable.” It might aa^cII have been prevented had facil-

ities been aAmilable for immediate consultation Avith an obstetric spe-

cialist and immediate transfer of the patient to a modern maternity

hospital. “The present system often places general practitioners m
impossible situations,” says the Report, a statement CA’en more true

in this country than in England because a larger percentage of Amer-

ican Avomen are attended by general practitioners.

The general practitioner must be supported—not in any haphazard

manner as at present, not through consultation Avith another general

practitioner—but by a pre-arranged plan AA'^hich proAudes for imme-

diate consultation, Avhen necessary, Avith a specialist and speedy trans-

port of the patient to a maternity hospital. State and county medical

societies, as Avell as State and County public officials, should look into

the possibility of Avorking out .such a plan.

3. The problem of the midivife. In the eastern section of ^Maryland

(Avhieh is separated from the Baltimore and Washington districts by

the Chesapeake Bay and is hence more or less isolated) there liAm a

large number of Negro families, for the most part in rural areas.

Expectant mothers in this group attend regulardy a prenatal clinic

conducted by the County Health Department and located in the count}'

seat. There they are seen by a local practicing physician (Avith special

obstetric training), a graduate nurse-midAvife and several negro, mid-
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wives. The Negro midwives have had a year’s training or more under
the graduate nnrse-midwife and at the prenatal clinic. Cases are care-
fully screened, primigravidae and Avomen with anj'- abnormality being
scheduled for hospital delivery. The normal multiparae, Avho consti-
tute the bulk of the clientele, call one of the negro midAviA'^es Avhen
pains begin and labor is attended by her throughout, proAdded no sug-
gestion of an abnormality deAmlops. In the latter eontingencj'- the
graduate nurse-midAvife is called, Avho in turn, after iiwestigating the
situation, reports conditions to the physician mentioned aboA’^e. Ac-
cording to the nature of the complication, the physician may handle
the case in the local hospital or refer it to one of the uniAmrsity hos-
pitals in Baltimore. The Negro midAAUves are in private practice, so to

speak, but handle only those cases Avhieh have been approved by the
County Health Department, under AA'hose surveillance they Avork. They
receiA’^e, from the patient, .$15.00 for each confinement.

This program, Avorked out on a small scale to meet a local need, has
functioned most satisfactorily. The patient is protected at all stages

and her attendants are ahvays supported, and through pre-arranged
plan, by those Avith greater experience and more complete facilities.

In England, according to the Report, the majority of confinements
are attended sol el j’’ by midAviA’-es and Avith excellent results. The situ-

ation in the United States is not comparable since a rather general

disapproval of midAvives in this country has reduced them almost to

the Amnishing point. It looks noAv as if the pendulum may have SAAuing

too far, because it is becoming increasingly clear that Avell-trained and
carefully superAused midAvives liaAm an important place in maternity
programs for certain areas and among certain population groups AAdiere

medical care is limited.

The maternal mortality rate for Negresses in the United States in

1941 Avas 69 per 10,000 live births or more than tAAdee the figure for

Avhite Avomen. About one-half of these colored mothers haA>'e no med-
ical attendance AAdiatsoever in pregnancy and labor. A carefully super-

A'ised midwife program Avould seem the best solution for this problem.

The Need for Maternity Beds.—The scandalous shortage of obstetric

beds in many of our larger cities is brought poignantly to our atten-

tion by the Report’s recommendation that the aA’^erage' hospital stay

be eighteen days (tAventy deliveries per bed per year). A ten-day

stay is considered a luxury today in many American localities. The
ratio of obstetric beds to population, as adAOsed in the Report, seems

about right and may Avell be noted by those responsible for maternity

programs. Equallj'' important is distribution, particularly in the more
sparsely populated districts of the country. No Avoman in labor should

be more than fifty miles from a Avell-equipped obstetric hospital unit

with a specialist in attendance.
. In sum, the Report stresses the need for a Avell-integrated system

of maternity care. In this country also there is reason for believing

that better organization of our resources in this field Avould yield sig-

nificant results in terms of loAvered maternal and fetal mortality rates.



THE LYING-IN HOSPITAL OF NEW YORK

i
T WILL be difficult to give in detail within these few pages the histoiy

of an institution whicli covers the past 145 ycai-s. This w^as ad-

mirably recorded in 1938 by Dr. James A. Harrar, former chief surgeon,

in his presentation of “The Story of The Lying-In Hospital,’- I have
borroAved freely from this in presenting tlie histoiy of the institution.

In 1798, through the efforts of 224 subscribers, the financial founda-
tion for The Lying-In Hospital Avas established. “The A'ery comfortable

asylum for AA'omen avIiosc circum-slances AA'ill not enable them to make
proAusion for their confinement in childbed” Avas opened in August,

1799. Its exi.stence A\'as brief for its doors Avere closed during the

second year. In 1801, hoAvever, the use of the “square Avard” of the

Ncav York Hospital AA-as granted to The Lying-In Hospital, In that

same year male medical .students AAmre permitted in the maternity Avard

to Avitness deliA'cries. Tiiis AA-as the first time that such a priA-ilege had

been granted to male students in this country. Except for a brief period

betAAmen June 9, 1822, and May 7, 1823, this union AA'ith The Ngaa' York

Ho.spital continued until June 10, 1827, Avhen the Lying-In AA’ard AA^as

permanently closed.

The Society of The Lying-In Ho.spital remained inactive until Augu.st,

1892, AAffien it absorbed the MidAvifery Di.spensaiy AA-hich had been or-

ganized in 1888. The MidAAufery Dispensary had been established through

the efforts of Di-s. James W. Markoe, Samuel Lambert, H. !MclM. Painter,

and J. Clifton Edgar for the training of medical students in home de-

liveries, The 199 confinements during tlie fir.st year increased to 2,583

during the third year, AAdien it became a pai-t of The Society of The Ly-

ing-In Hospital. In 1894 a suitable building to house The Lying-In

Hospital Avas obtained in addition to the dispensaly^ This AA-as the

former residence of Hamilton Pi.sh, located at Second AA-enue and 17th

Street. It proA-ided accommodations for 32 patients and the nece.ssary

operating and deliverj-^ rooms and facilities for the staff of doctore and

nui-ses. In 1902 the hospital AA-as moved to the neAV eight-storj- building,

which had been built for its use on the same site.

Until 1932 these facilities made possible the teaching of thousand.s

of undergraduate and graduate physicians. The teaching in the medical

schools at that time AA-as limited to didactic and clinical lectures. The

large outdoor service, therefore, provided the only means AA-hereby the

students, under the supervision of the house staff and attending sur-

geons, came in actual contact Avith patients. They not only performed

the deliveries and Avitnessed and assisted at operations, but also gave

anesthetics and the necessarA- postpartiim care. In some yeai-s as many

as 3,000 cases Avere handled on the outdoor sei-A-ice, thus proA-iding a

satisfactory insight into obstetric practice to many pro.spective j-oung

physicians. The district coA-ered by the serA-ice extended from the Bat-

terA^ to 42nd Street, the antenatal care being rendered in tAA'O clinie.s,-

one at the main ho.spital and the other on Broome Street on the loAV-er

east side. Abnormal cases Avere transferred hy ambulance from the

home to the hospital. The good results obtained Avere eAudenced as

294:
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early as 1918 when the liospital was able to report the maternal mor-
talities in their first 69,071 consecutive tenement house confinements as

218, one in every 317 labors, or 3.156 per thousand births. These statistics

are uncorrected and include all eases transferred during labor or post-

partum into the Lying-In or other hospitals and dying there.

The teaching of students and physicians was not limited to the out-

door service. An average of 43 house officers, 101 undergraduate stu-
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dents, and 51 postgraduate students were graduated every year. In
tlie tliirty-year period between 1902 and 1932, over 5,800 doctors were
given a lirief bedside instruction and experience in actual deliveries.

The 200,270 babies delivered since 1890, indoor and outdoor service

combined, offered ample opportunities for tlie training of these men.

V
JyJy--: .-fl

Pigr. 2.—Photograph showing a typical four-beu ward.

Fig. 3.—Photograph of a typical delivery room.

The Lying-In Ho.spital likewise contributed greatly to tlie field of

research. It established one of the first obstetric pathology laboratories

in the country. The liospital pioneered in research on relief of pmn

during labor which culminated in the use of moi'phme and seopolainine
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iij^podermically, followed the rectal instillation of ether -in oil. This
method was based on the original work of Dr. James Gwathmey, the
anesthetist at the hospital.

In 1904 the Bulletin of the Lying-In Hospital made its first appear-
ance as a scientific publication. The Bulletin appeared at intervals until

1932 when it was discontinued.

The Lying-In Hospital remained a separate institution until 1928
when it again became a part of The New York Hospital after a lapse
of 101 years. This was made possible through the generosity of four
individuals who subscribed the $6,000,000 necessary for the merger. At
that time The New York Hospital,' with Cornell University Medical
College, was contemplating new buildings for their joint enterprise.

Fig-. 4.—Floor plan of a typical obstetrical ward.

The present Lying-In Hospital or the Woman’s Clinic of The Nexo

York Hospital is part of the 1,000-bed medical center located between

6Stli and 71st Streets from York Avenue to the East River. The eleven-

.story building housing The Lying-In Hospital has complete facilities for

teaching and research in addition to outpatient service and accommoda-
tions for 192 patients. With the new affiliation The Lying-In became
a combined Obstetrical and Gynecological Clinic. Of the total number
of beds, 26 rooms are available for private patients and 36 beds for

semiprivate patients. Of the 130 ward beds, 40 are devoted exclusively

to gynecology. Isolation cases ai’e cai'ed for on one floor devoted en-

tirelj’- to this purpose. In itself and as part of the medical center it

presents every opportimity for the teaching of medical students and
house staff and for investigative work in all the branches of its special-

ities.

The medical staff, under the direction of Dr. H. J. Stander, obstetri-

cian and gjmecologist in cliief and professor of obstetrics and gynecologj%

is composed of both full- and part-time physicians. No courte.S}^ staff
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is maintained. Each member of the staff-' shares in the teaching of stu-

dents and in the supervision of the care of ward patients. The full-

time staff devotes all of its time to teaching, research, and the care of

patients.

Tlie prewar scliedule called for a house staff of 18 members. Six
interns are appointed each year for a period of two years. At the end
of the second year two interns are selected to complete the residency
of five years. With each succeeding year of training the house staff

assumes greater responsibility so that during the final year (fifth year)

the residents are directly responsible for the care of the Avard patients.

Throughout the period of training the schedule is arranged to permit
equal distribution of work between obstetrics and gjmecologj', and
ample opportunity is afforded for original investigative work. The
house staff assists the attending staff in the care of their private and
semiprivate patients. The home delivery service was discontinued in

1942. By special arrangement the Pediatric Department of The New
York Hospital cares for the premature babies born in The Lying-In

Hospital and is consulted Avhenever indicated in the care of the new-

born infant in the nurseries. This offers an excellent opportunity for

the house staff to .study the problems associated with the care of the

newborn infant.

With the exception of serology and postmortem examinations, all the

necessary examinations, including bacteriology, chemistiy, patholog}',

and x-ray are performed at The Lying-In Hospital. This arrangement

permits the utilization of such facilities for investigative work of all

types. House staff participation in these departments is encouraged

as a basis for the sound practice of obstetrics and gynecologj'.

The eighth floor of the building is devoted entirely to delivery rooms,

operating rooms, and labor rooms. Two operating rooms are used for

gjmecological operations. The senior medical students devote two months

to work in obstetrics and g^mceology, and during this period they are,

housed within the building so that they may observe and assist with

major complications whenever they occur.

The lo'wer floor is devoted to the outpatient service. In addition to

the routine obstetrical and gynecological clinics, specialty clinics are con-

ducted. These include cardiac, toxemia, postpartum, cj'stoscop}", steril-

ity, endocrine, radiation, etc.

Special staff conferences are held each IMonday and staff rounds each

Friday. Journal Club meetings are held monthly.

Since the opening of the new building in 1932 (Sept. 1, 1932-Dec.

31, 1943), The Lying-In Hospital has cared for 46,861 obstetrical pa-

tients and 12,262 gjmecolo^cal patients. Tlie yearly averages are 3,300

deliveries and 1,100* operations. The data of all these cases are available

for study on the special punch card system whieli has been maintained

since 1932.

John B. Pastore, M.D.
New York, N. Y.
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Selected Abstracts

Extrauterine ‘Pregnancy

Alvarez, Cesar Sotolongo and Bonllon, Eoterto Curiel: Interstitial Tubal Preg-

nancy, Bol. Mens. Hosp. Policia Nacion. 3: 49-60, 1944.

The autliors describe two cases in which the left tube was involved and ruptured

during the third month of pregnancy. An atj-pical hysterectomy of the fundus

with removal of the tube was performed in one case, and a subtotal hysterectomy

with removal of tlie tube in tlio otlicr case. Eecoverj- was uneventful.

The authors emphasize tlie following points: Blood transfusion must be per-

formed, whenever possible, before beginning the operation, to combat shock and avoid

starting the anesthesia during shock, as this constitutes a grave risk for the patient.

In severe hemorrhage there is no marked transition between the state of peritoneal

shock and the picture of internal continuous hemorrhage, and one should not wait too

long in the hope that the gravity of the condition is due entirely to shock; instead,

a transfusion should bo given, stimulants administered and the patient operated

upon immediately, because the condition will not improve until the bleeding artery

is ligated. IVlicn it is ligated, the pulse and the arterial pressure will rise gradu-

ally, and the stimulants will be of real usefulness.

The operation for ectopic pregnancy must be strictly conservative and excision

limited to the organ involved by the ovular nidation. Tlie intervention must be

rapid and simple under general anesthesia; spinal anesthesia is admsable only for

cases operated upon before rupture occurs and having an arterial pressure appropri-

ate to this type of anesthesia.

J. P. Greenhill.

Decoppet, H. P.: The Treatment of Essential Dysmenorrhea, Schweiz, med,

Wchnschr. 74: 329, 1944.

In a series of 22 cases of essential dysmenorrhea, Decoppet of Lausanne made

a diagnosis of hyperthyroidism in 90 per cent. He based his diagnosis on finding a

B.M.E. of more than 20 per cent in 6 cases, a B.M.E. of more than 15 per cent in 5

cases, and a B.M.E. between 10 and 15 per cent in 9 cases. He attributed the

dysmenorrhea in these 20 women to the hyperthyroidism, and the modus operandi

was a deleterious action of thyroxin on the ovaries, by producing congestion of the

ovaries at the time of menstruation. The thyroid hormone which is antagonistic

to thyroxin is diiodotyrosin. The latter lowers the basal metabolic rate.

In the 20 cases of essential dysmenorrhea, the author used diiodotyrosin and se-

cured relief in 75 per cent of the cases. The amount and duration of the flow were

not influenced by the medication.
J. P. Greeithill.

299



300 AMERICAN JOURNAL OR ORSTETRIGS AND GYNECOLOGY

Gynecology

Da CoBta, C. C.: Lymphogranulomatous Parametritis and Pelvic Cellulitis, Obst.

y gincc. latino-ani. 2: 37-43, 1944.

Lympliogranuloinato.siH has become a fairly common disease in Rio dc Janeiro

cspecialiy among Ihc lower classes, and hence, has become an important gjmecologic

problem. Da Costa along with H. Duck examined 1,279 prostitutes and found a

positive Prei test in 41 per cent of them. In the early stages the sulfonamides

may be helpful, but in the late stages when chronic edema, extensive ulceration,

anorectal stenosis, etc., are present, treatment can only be palliative.

Two interesting observations were made, namely, relaxation of the anal sphincter

and granulomatous parametritis and x)elvic cellulitis. 1’hc anal relaxation is associ-

ated with fissures, ulcerations, stenosis, etc., and is probably’ due to an inflammation

of the anal nerves followed by paralysis and loss of tonicity of the sphincter. TJie

involvement of the parametrium and the pehie cellular tissue is due to centripetal

spread of the infection.

.1. P. Gkeexiiill.

ChLamberlin, George W., and Payne, Franklin L.: Urinary Tract Changes With

Benign Pelvic Tumors, Radiology 42: 117, 1944.

The author.s studied 90 patients n-itli benign pelvic tumors with reference to

excretory’ urography before and after removal of the tumors. Obstruction and dis-

placement or both were present in GO patients. The position of the tumor was

more important than the size. Intraligamentous tumors produced the highest evi-

dence of alterations in the urinary tract. All of the above changes disappeared com-

pletely’ following removal of the tumors.

WiLMAM BnKitAX.

Fluhman, 0, P,; Clinical Use of Extracts From the Ovaries, .1. A. M. A, 125:

I, 1944.

The author describes the various preparations of estrogens and corpus luteum

products and mentions the indications for their use. The potencies of the prepara-

tions and the suggested dosages are also mentioned. Great .stress is laid upon the

abuse of these hormones. An intere.sting chart of the various commercial prepara-

tions of estrogenic substances is included.

WinUAii Bef.mak.

Stegeman, W,: Incarcerated Pelvic Kidney Exhibiting Unusual Features, Am.

J. Surg. 55: 1.56, 1942. -

A case of pelvic kidney is reported in a 2(i-year-oId female who complained of

pain in the right lower quadrant of tlie abdomen. At operation, a .small kidney

was found the upper pole of which was incarcerated due to pre.ssurc from the en-

circling large renal vessels. Rotation of the kidney so that the pelvis was dis-

placed fonvard and the lower pole anteriorly and laterally also resulted. Attempts

at freeing the incarceration were unsuccessful due to uncontrollable bleeding, and

this necessitated nephrectomy’. The author believes that the patient’s pain was due

to the pull of the renal vessels which also produced compression and rotation of

the kidney’.

Fh^a-vk Spieemax.
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Labor, Physiology, Management, Complications

Beruti, Josud A.: Birth of the Argentine Quintuplets, Semana nuSd. 51: 689-697,

1944.

Tlie author lias reconstructed the event from the data furnished by tlie parents,

Franco and Ana Diligenti, and bj- tlie midwife, Angela Delfino, who attended the

birtli with tlie help of her niece. The data obtained must be regarded as reliable

because the parents and midwife are intelligent persons wlio gave clear and precise

answers to the questions, without any reserve.

Ana A. de Diligenti, Italian, 35, with normal antecedents, has a son, 14, from a

former union and a son, 7, of her present union. Five and a lialf years ago, .she

had a triplet abortion of two and a half months.

The last menstruation occurred at the beginning of October, 1942; birth was ex-

pected about the middle of July, 1943. The pregnancy was uneventful.

During the morning of July 34, the patient developed slight, irregnlar pains and

was admitted to the residence of the midwife.

At 7 F.sr., examination revealed an extremely tense abdomen, many fetal parts,

fetal heart tones all over. The diagnosis made at seven months of twin pregnancy

was confirmed.

At 9 p.jr. the pains disappeared until midnight, during which time the patient

slumbered. On July 15, at 1 a.m. there was a slight loss of mucus and blood; con-

tractions reappeared with increasing intensity.

At 7 A.M. the patient went to the bathroom and spontaneous rupture of the mem-
branes occurred. Dilatation was complete. At 8 A.M. a subcutaneous injection of

1 c.c. of pituitrin was given and at 9 a.m. Carlos in vertex presentation was born.

At 9:10 A.M. spontaneous rupture of a second sac occurred and the birth of Franco

in vertex presentation took place. At 9:25 a.m. Maria Cristina was born as an

incomplete breech presentation with manual aid (arms brought down).

At 9:45 A.M. there occurred spontaneous expulsion of a placenta weighing about

700 grams. There was slight loss of blood and the patient felt faint. The midwife

wanted to call a physician, but the patient objected strenuously.

At 10:15 A.M. spontaneous rupture of another sac took place with escape of a

large quantity of amniotic fluid. Immediate birth of Fernanda in vertex presenta-

tion followed. At 11 A.jf. there was spontaneous rupture of another sac with the

birth of Maria Esther as an incomplete breech presentation with manual aid. The

child was markedly asphyxiated but was resusciated by clearing the lespiratory tract,

cutaneous stimulation, hot bath, artificial respiration, and injection of lobeline.

At 11:15 A.M. there was great loss of blood, controlled by massage of uterus.

At 11:25 A.^t. there was spontaneous expulsion of a second placenta of about the

same volume and weight as the fir.st.

The total loss of blood was estimated at from 800 to 1,000 Gm., and the total

amniotic fluid at from 400 to 500 grams.

On the fifth day post partum, the patient was taken home with tliree of the chil-

dren. The two weakest ones were left in care of the midwife for four months.

The puerperium was normal and afebrile with the exception of the day of the de-

livery; in the afternoon, the temperature rose to 38 C., but fell to normal in the

evening.

After birth, each child was immediately wrapped in cotton wool and kept warm

with stove heat and hot-water bags. Incubator, oxygen and carbon dioxide were

never used. Baths were forbidden for the first three months.
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The weights of the ])abies after 24 hours were in order of birth: 1^300, 3,200,

1,150, 1,500 and 1,250 grams. From the beginning the babies .sliowed great vitality

and had a pink skin without lanugo or vemix caseosa. According to the midwife,

they were not premature babies. All arc living and well.

,T. P. Gkeexhill.

Torres, J. I,: Version by Purgation and Enema in Podalic and Transverse Pres-

entations, Kev. de ginec. y d'obst. 3: 115-123, 3943.

The author reports results in 50 cases. Castor oil (30 Gm.) is administered at

night, with an enema the following morning. Version was accomplished success-

fully by this means in 37 cases. In seven, version wa.s not achieved, but was facili-

tated by purgation and enema. In six instances, this measure failed to produce

version.

The author concludes that ver.sion by purgation and enema is easy to produce

and carries no risk either for mother or fetus. Tie believes that in e^'cry pregnancy

of more than seven months, in which there is breech or transverse presentation, this

procedure should be used. In case of failure, version bj- external manipulation

should be attempted, taking advantage of the ev'acuation of the intestines. This

can be done without additional preparation of the patient.

.T. P. Greexiiili,.

Newborn

Paz Silva, Haroldo: Fetal Gigantism at the Maternity Concepcion Palacios,

Rev. de ginec. e d^obst. 3: 157-188, 1943.

Accepting 4,500 Gm. as the lowest Aveight for giant fetuses, the author finds that

their incidence in Venezuela is low Avhen compared Avith other statistics. The

highest Aveight registered at the maternity Avas 5,100 grams.

The so-called physiologic causes of gigantism AA-ere confirmed by the present

study, but little can be said about the pathologic causes.

As is usually the case everj'AA-here, the diagnosis of giant fetus was made only

at birth and in many cases later. The course of pregnancj’ Avas not altered by the

presence of a giant fetus. The incidence of breech presentation Avas 7.09 per cent.

Comparison of the percentage of complications and interA’cntions during labor

given by other authors sIioavs that the birth of giant fetuses in Venezuelan women

is much less harmful. HoAvever, there was a high rate of maternal morbidity which

reached 50 per cent.

Taking into consideration the accepted AA'eight of 4,500 Gm., the infant mortality

is relatively low, especially when compared AA-ith that given by Karl Wilson (20 per

cent) and by Zangemeister.

From the results obtained, the authors conclude that spontaneous delivery maj

be expected in a large percentage of Venezuelan AA'omen.

.T. P. GREEXiimr,.

Sorsby, Arnold, and Hoffa, Elizabeth L.: The Sulfonamides in Ophthalmia

Neonatorum, Brit. AL J. 4340: 353, 1944.

The authors found that in the treatment of ophthalmia neonatorum, there aa-us no

appreciable difference in the action of the four sulfonamides. Sulfapyridine because

of its greater toxicity appears to be the least desirable of these sulfonamides.

Gonococcal cases responded more rapidly to sulfonamide therapy than did tlic non-

gonococcal cases. The gonococcal cases showed a 51.7 per cent clinical cure within
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3 days against 23.2 per cent of the nongonococcal cases. Delay in starting sulfon-
amide therapy did not affect its efficacy. All cases of corneal ulcer cleared after
treatment-

WiLLiAM Berman.

Pregnancy, Physiology, Diagfnosis

Sisco, E. Dominguez, and Aguero, Oscar: Early Signs of Pregnancy Eevealed
hy Genital Examination, Rev. de ginec. e d'obst. 3: 189-197, 1943.

The authors state that the signs found on inspection are those of Jacquemier
or Chadivick (cyanosis of the genital mucosas), Kluge (varicosities of the vulva),

and Berstine and Montgomery (marked swelling and redness of the orifices of the

urethra and Skene's glands).

Digital examination through the vagina or rectum, alone or combined with
abdominal palpation, reveals signs belonging to the vagina, cervix, uterine body
and adnexa.

The vagina provides the signs of Osiandcr (increase in the beats of the uterine

artery) and Sanger (possibility of feeling the ureters through the posterior

vaginal wall).

The cervix gives the signs of Goodall (softening), Sellheim (rounded form of

the lower portion) and DeLee (presence of two softened strips parallel to the

length of the cervix).

The uterine body, including the isthmus, presents the signs of Hegar (soften-

ing of the isthmus giving the impression that the two examining fingers practi-

cally touch one another), MacDonald (mobility as if the uterine body and the

isthmus were hinged), and Gauss (lateral movement of uterus not transmitted to

the cervix).

The difference in consistencj’’ between the pregnant and nonpregnant uterus

gives the signs of Bonnaire (feeling of ripe fig), Brnun-Fernwald (different con-

sistency of the two halves of the uterus), Ladin (above the cervix, a soft spot

the size of a small coin which increases graduallj’’ as pregnancy advances), Runge
(possibility of making a small depression on the anterior surface of the uterus

by pressure of the finger through the vaginal wall), and Easch (peculiar elasticity

of the pregnant uterus).

The changes in the form of the uterus have served as a basis for the descrip-

tion of the signs of Piskacek (marked protrusion of one of the horns), Dickinson

(marked enlargement of the anteroposterior diameter which becomes greater than

the transverse; may be one of the earliest signs). Noble or Noble-Budin (resist-

ance of vaginal cul-de-sacs due to enlargement of lower portion of uterus) and

Metzger (bulging of anterior cul-de-sac).

Other signs provided by the uterus are those of Braxton-Hicks (first sign:

intermittent contractions beginning from the eighth week of pregnancy; second

sign: fetal dance), Bucura (decrease in size by contractions) and Loenne (fluc-

tuation of amniotic fluid).

The adnexa present the sign of Freund and Eupinger (poor mobility and pain

on pressure of the ovary which contains the corpus luteum of the pregnancy).

Nowadays many of these signs have only a historical interest and their in-

vestigation is doubtful and not without danger in many cases. But it is also

true that all means must be used to reach a positive diagnosis without jeopardiz-

ing the interests of mother and fetus. The investigation of the signs of Goodall,

Noble, Piskacek, Hegar, etc., together with other manifestations outside the

genitalia, must lead to the correct diagnosis in most cases; but ,when there is

doubt, and knowledge of the presence of pregnancy is imperative, recourse must

be taken to the biologic tests which are about 100 per cent reliable.

J. P. Gkeenhill.
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Placental Changes in Toxemia of Pregnancy

To the Editor:

It was gratifying to note that in their excellent article Jack H. Hill and Wm.
K. Trimble (Placental Infarction as a Diagnostic Criterion of Maternal Toxemia,
Am. J. Obst. & Gynec. 48: 622, Hov., 1044) reported that they could find no pla-

cental changes characteristic of so-called toxemias of pregnancy. This is in close

accord with our report (Siddall, E. S., and Hartman, P. W,: Infarcts of the

Placenta: A Study of Seven Hundred Consecutive Placenta, Am. J. Obst. & Gynec.

12: 683, Nov., 1926). Examinations of thousands of placentas since our pub-

lication has convinced me of the essential correctness of our original observations.

Infarction of every kind is likely to be greater with the toxemias (though not

necessarily present at all), but in agreement with Hill and Trimble I have been

unable to identify certain other placental changes confidently described by some

as peculiar to toxemia.

Of interest in another respect was the nearl}" identical incidence of toxemia in

their cases and ours (6.5 and 6.4 per cent), using essentially the same criteria.

I strongly suspect, however, that even these comparatively low figures fail to

give the true picture. It is to be noted that they are derived from hospital series

and therefore presumabl}' include a number of patients who would have been

delivered normally elsewhere but were sent to the hospital because of the toxemia.

My associate. Dr. Harold C. Mack, and I found that less than 4 per cent of the

obstetric patients regularly under our care developed toxemia, and this figure is

confirmed by that of 4.4 per cent at Harper Hospital, where there is a very low

rate of emergency obstetric admissions (Siddall, E. S., and Mack, H. C.: Weight

Changes and Toxemia of Late Pregnancy, Am. J. Obst. & Gynec. 36: 380, Sept.,

1938). The true incidence of toxemia, then, is probablj' considerably lower than

usually estimated on the basis of ho.spital statistics. This point is important

when, for instance, a possible preventive of toxemia is being tried out in con-

secutive cases. Incidentally, though readily granting the value and advantages

of prenatal observation in discovering toxemia early, I am not convinced that

any measures so far suggested are efficacious in actuallj'" preventing its onset.

There are bits of evidence suggesting that some may even be injurious. Possibly

to be included in this group is the present popular one of strenuously trying to

prevent water retention, since it is to be remembered, for example, that in the

hot mouths when some degree of demonstrable edema is found in nearly every

woman late in pregnancy, toxemia is least common. And, one might cite the

fact that eclampsia with associated edema is generally less severe than the

"dry” type.

Eoger S. Siddaee, M.D.

Detroit, Micu.

Dec. 14, 1944.

Benefit From Early Clamping of Umbilical Arteries

To the Editor:

In any part of the body from which the arterial blood flow has been com-

pletely interrupted further, movement of venous blood is dependent upon negative

pressure. A compression or milking of that area rapidly produces empty veins

304



ITEMS 305

and a bloodless area. It lias been my belief that the application of this knowl-
edge in the treatment of the umbilical cord should result beneficially to the new-
born infant.

Recent literature has emphasized the importance of delayed clamping of the

cord ,

2

one writer’s work suggesting that there is even an increase in the

infant’s blood volume during the period of placental expulsion .

2

During the past several months I have been attempting to improve on the

above-mentioned method of delayed clamping of the cord by an immediate clamp-
ing of the umbilical arteries, followed by gentle stripping of the umbilical vein.

This procedure disrupts the blood suppl}' to the placenta and results in an exsan-

guination into the body of the infant, there occurring a conservation of blood

which otherwise would remain in the placenta or be spilled, if one practices the

method of bleeding the placenta in order to facilitate its separation and expulsion.

I have frequentlj* observed that in cases of asphyxia administration of oxj'gen

to the mother improves the color of the infant. For this reason I have not

clamped the umbilical arteries until the newborn infant cries. However, my
observation may be erroneous, as excellent recent work seems to prove the im-

mediate separation of the placenta in all normal cases, with rare e-xceptions.

This being true, such an early disconnection with the maternal o.xj'-gen source

would make unnecessary any hesitation in clamping of the arteries.

Observation has convinced me of the rapid depletion of blood in the umbilical

vein and placenta. On man}' occasions I have compressed the placenta, after its

delivery, and milked its surface veins with noticeable increased diminution in

the amount of contained blood. I believe I have seen the infants’ color improve.

In most cases the umbilical arteries are easy to define and clamp. In large

cords a single blade of the hemostat is made to pierce the cord adjacent to the

vein, and all tissues except the vein are clamped.

kly observations have been such as to make insecure anj' conclusions I have

drawn. This small contribution is offered in the hope that it might interest some-

one whose volume of work and access to proper facilities for measurements justi-

fies a conclusion on this method of handling the cord.

G. M. A. Foktieu, M.D.
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Items

Melbourne W. Boynton, M.D., A War Casualty

Colonel Boynton, of Chicago, instructor in obstetrics and gynecology at the

Lying-In Hospital, a diplomat of the American Board of Obstetrics and Gyne-

cology, was killed Aug. 19, 1944, as the result of an experimental parachute jump
which was to record the effects of a free fall of 35,000 feet. Interested in

aviation, he was rapidly advanced in rank and became head of the medical

division of the Office of Flying Safety in the Army Air Services. Dr. Boynton

was a member of tlie Chicago Gynecological Society.
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American Board of Obstetrics and Gynecology

Examinations

All candidates ‘will bo required to take both the Part I examination and the

Part II examination (oral-clinical and pathology examination). Candidates who
successfully complete the Part I examination proceed automatically to the Part

H examination to bo hold later in the year.

Notice of the exact time of the Part H examination will be sent all candidates

well in advance of the examination date. Candidates in Military or Naval Serv-

ice are requested to keep the Secrotarj'-’s Ollicc informed of any change in address.

If a candidate in Service finds it impossible to proceed with the examinations

of the Board, deferment without time penalty will be granted under a waiver of

our published regulations as they apply to civilian candidates.

Applications for the 1945 examinations are now closed.

For further information and application blanks, address Dr. Paul Titus, Secre-

tary'’, 1015 Highland Building, Pittsburgh (6), Pennsylvania.

Paul Titus, M.D.

Necrology

Frank Worthington Lynch, M.D., obstetrician and gynecologist of

San Francisco, Calif., died Jan. 12, 1945, of a heart attack at the age of

73 years. Dr. Lynch was born in Cleveland, Ohio, 1871, a graduate of

Johns Hopkins, 1899, where he then served as resident, instructor, and

associated obstetrician before settling in California. He beeame Pro-

fessor of Obstetrics and Gynecology at the California University and

after his retirement was made an Emeritus. He was a Diplomat of

the American Board, a former President of the American Gynecologi-

cal Society and the Pacific Coast Society of Obstetricians and Gyne-

cologists, and member of several leading specialist societies as well as

a Governor of the American College of Surgeons. Dr. Lynch was the

author and co-author of various medical works, a frequent contributor

to the literature, and a member of the Ad^^sory Editorial Board of the

Journal since its inception.

Walter Ponder Conaway, A.B., M.D., Senior Attending Gynecologist

at the Atlantic City Hospital, died at his home after a long illness Jan.

12, 1945. Born in Leipzig, Del., in 1871, graduated in Medicine at the

University of Pennsylvania, a member of many professional societies, lie

was president of the Medical Society of the State of New Jersey in 1927,

a Fellow of the American College of Surgeons, and a Diplomat of the

American Board.
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Original Communications

CARCINOMA OF THE CERVIX AND PREGNANCY*

A Clinical Study of Eight Cases

Alfred J. Kob^vk:, M.D., J. B. Fitzgerald, M.D.,

Vincent C. Freda, M.D., and Louis Rudolph, M.S., M.D.

Chicago, III.

(From ilie Department of Obstetrios CooTc County Hospital, and iho Department of

Obstetrics and Gynecology of Illinois, Northwestern and Loyola Universities)

Carcinoma of the cervix occurring during pregnancy is a tragic

complication. In the past five years, we liave observed eight sueli

cases on the obstetric sendees of Cook County Hospital. These patients

were distributed as follows : The fii’st one was seen in 1939, the second

in 1941, and the last six in 1943. This unusual increase in the last year

has impressed the entire personnel of our department that this is a

complication for which avc must always be on the alert.

Etiology and Pathogenesis

During pregnancy, one rarely observes carcinoma of the cervix. Car-

cinoma appears in appreciable numbei's- in an age group when the child-

birth incidence has decreased deeidedly. In our series of patients, the

youngest was 25 and the oldest 43 years of age. All except the youngest

were older than the average age of the rest of our obstetric patients.

Due to the uneven distribution of our series, whereby three-quarters

of our cases appeared in one year, we did not attempt to establish a per-

centage incidence at Cook County Hospital. Danforth,^ in an analysis

of accumulated figures, finds the frequenej’" to be about 0.032 per cent.

Baer- states that one in 10,000 pregnancies represents the general aver-

age with an explanation for its infrequency to be found in the altera-

tions in the cervix b}'- the carcinoma so that “Fertilization may thus be

prevented mechanically, chemically or because coitus becomes impossible

or repulsive.”

•Presented at a meeting of the Chicago Gj'necological Society, February 18, 1944.

Note: The Editors accept no responsibility for the views and statements of

authors as published in their “Original Communications."
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2t is well known Dial most of the patients exhibiting carcinoma of
tile cervix are multijiara. I’arturition and aliortions arc the most fre-
quent causes of lacerations, infection and erosion of the cervix. These
changes are believed liy many 1o make a favorable background for the
development of cancer of the cervix at a later date. In this series, the
ratio of multijiara to primijiara was three to one, whereas in all the rest

of our jiregnant patients, it is only about five to three. In a .study of
many other rejiorts, we noted that the occurrence of cervical carcinoma
was even much le.ss frequent, in Avomen having their first pregnancy. Hof-
bauer,‘‘ in a histologic study of apparently normal cervices during preg-
nancy, found ejiithelial proliferation which was similar to premalignant
phenomena seen in other organs, and which is regarded by him to be a

factor in the jio.ssible jiroduction of malignancy at a later date. Perhajis

a deflection of the.se jirol iterative changes in the cervical ejiithelium may
be a jirecipitating factor of malignant development during pregnancy,
since the whole endocrine mechanism is then jirofoundly altered.

While no race is immune to carcinoma of the cervix, an intere.sting

observation in our .small .series indicated that this malignant growth

might be more jirone to occur during pregnancy in the white race.

White jiatients outnumbered Negroes by 5 to 3, whereas in the same
period of time, a tabulation of all the rc.st of our patients indicated that

Negroes Avere in excess in proportions of about 2 to 1.

Pathology

The altered physiology of the cervix during a pregnancy must con-

siderably intluenee a maliguancy originating therein. It is belieA'ed by

many tliat the carcinoma precedes the pregnancy, and is only a small

giwth at the time of conception. The malignancy is usually a

squamous cell groAvth, but may in about ten jier cent of eases originate

from the glandular portion of the cervix.

The histologic jiathologj’ of the tumors, in all ca.se.s except one, Avas

.studied from the biopsy. While .small tissue specimens .seiwe their pur-

pose AA-ell in establishing the diagnosis, one may be frequently led astray

in using them for speculating upon the malignancy jiotential. For this

reason, aa'c made no attempt to grade the tumors pathologically.

Our material Avas studied Avith hematoxylin and eosin stains, and

most of them had evidences that the tumor tissue groAvs in a A’cry vascu-

lar field as indicated by numerous dilated blood An.ssels (Fig. 1). The

connectiAn tissue .stroma is small in amount, and numerous mitotic fig-

ures are seen. In some specimens many j)olymorphonuclear and lympho-

CA^ic cells Averc seen around the clu.stcrs of malignant cells. One of our

biopsy .specimens shoAved that the neoplasm Avas extending into the ad-

.iacent antexnor Anginal .squamous cell ejiithelium CFig. 2). An adeno-

carcinoma Avas noted only once in our series. Tiiis Avas the jiatient diat

lived only three hours after admission and at autop.sy the chief findings

AA'ere an ulcerated intrinsic carcinoma of the cervix infiltrating the sur-

rounding pelvis and urinaiy bladdci-, and Avith small metastases to the

periaortic lymph nodes. The muco.sa Avas entirely missing and replaced

by a necrotic granular membrane. Beneath the membrane and extend-

ing throughout the entire Avail A\nre numerous dai’k-.staining irregular

glands. BetAveen the latter there Avas more connective ti.ssue than noted

in our other ca.ses. In jilace.s, the dark-.staining cells lost their glandular

arrangement and Avei-e replaced by solid cords. When the patients car-

ried their pregnancies into the last trimester the neopla.sms attained
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large proportions, and most frequently (5 out of 7) were of the evertans
type of groAvtli as a vascular cauliflower-like tuino]-. A study of our
tissue specimens as a grou]) gave us the impression that there was a

definite trend to anaplasia with a loss of polarity of the cells rather than
a maturity in the histologie pathology (Fig. 3).

Pie. 1.—Numerous dilated blood vessels demonstratine the vascularity of the car-
cinoma (Case 5). X126.

Fig, 2.—Carcinoma cells crrowine close to the vaginal mucosa anterior to the cervix
(Case 1). X33.
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Case Histories

The clinical features of cancer of tlie cervix during pregnancy, as
noted in our series, may be brouglit out in a brief resume of their ease
histories. They are presented in accordance to tlie period of gestation
that the diagnosis was established, because the problem and its manage-
ment thus differs.

Fig. 3.—Anaplastic character of the carcinoma (Case 4). The cells are seen vary-
ing in size and shape, there is also a hyperchromasia, mitotic figure (below center;
and a giant celt (upper right corner). xSOO.

Carcinoma During Early Pregnancy

Case 1.—C. H., white, 35 years of age, gi-avida vi, para v, began pre-

natal care when she was about ten weeks pregnant. Her last menstrual

period was 7/17/43, and in her second month, she bled a moderate

amount which lasted for about one hour. Tliis was a spontaneous bleed-

ing with no relationship to any preceding event. A routine vaginal

examination revealed that there was a hard nodular gi’owth on the an-

terior lip of the cervix about 1.5 by 2 centimeters. This growth was

closer to the anterior vaginal wall, and where the latter .joined the

cervix, there was a narrow, transversely directed superficial ulceration

that bled moderately following the examination. There were no para-

metrial changes. A* biopsy from the nodular portion of the cervix and

the adjacent reflecting anterior vaginal mucosa revealed an infiltrating

nonhornifying squamous ceil carcinoma involving the ceiwix and the ad-

jacent vaginal wall. She was referred to the department of radio-

therapj'', where in four weeks, she received 19 deep x-ray treatments for

a total dosage of 2,850 r,* to the cervix through 4 external fields. The

uterus then appeared smaller, the Friedman test was negative, and the

patient was sent in for radium therapy. On 12/8/43, 1,500 mg. hours

of radium were given. The next day, she developed abdominal pains and

•The r, dosage referred to above, or hereafter, will Indicate the number of r.

units delivered to the cerv'ix itself as computed by depth dose chart.s.
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24 hours thereafter, she extruded a macerated fetus which "was evidently
dead for a long time. The placenta delivered 24 hours after the extru-
sion of the fetus. Examination no-w shoved that the nodule in the
anterior cervical lip had definite^ decYeased in size, the small area of
ulceration anterior to it had healed, and the parametria were not in-

durated. Four weeks later, she received two more radium treatments
to make a total of 4,500 mg. hours. She is still under observation re-

eei\dng deep x-ray therapy. Barring unforeseen complications, her
prognosis at this time appears to he favorable.

Carcinoma During Late Pregnancy

Case 2.—L. G-., Negro, aged 33 years, gravida i, last menstruated
8/6/38. Prenatal care began in her third month and routine vaginal
examination failed to reveal anvthing sig-nifieant. Wassermann" test

was positive and she received antiluetie treatment. She had a moderate
blood pressure elevation on 2/21/39, and was admitted on 4/11/39 wit!)

complaints of headaches, a trace of albumin, and a blood pressure eleva-

tion which ranged from 140 to 160 systolic, and a diastolic level of 90
to 110 mm. Hg. The patient had no edema, and her fetus appeared
smaller in size than the period of gestation would indicate. Four days
later, the fetal heart tones could not be heard. A medical induction
was tried and t^viee failed. A bag induction beeau.se of persistent blood
pressure elevation and a retinal hemorrhage was attempted (4/17/39).
The cervix was felt to be definitely abnormal. The anterior lip was
soft, irregularly polypoid and friable. The posterior lip, which was in-

durated, felt like a band that was parallel with the external os. Pieces

of the friable tissue broke off and were sent to the laboratory for exam-
ination. The bag of waters ruptured during this examination, and a

pulseless cord that prolapsed was cut off. Tlie pathology* report of the

tissue was ‘'nonhornifying squamous cell carcinoma of the cervix.”

The patient’s temperature rose to 102.4^ F., and the pulse 140 per min-
ute. The discharged araniotic fluid became purulent and had a very

offensive odor. On 4/20/39, the fetus and uterus were removed together

as one would remove a huge fibroid. The supracendcal portion of the

uterus was amputated between clamps to avoid spill of infectious sub-

stance. The patient had a stormy postoperative cour.se. The incision

became superficially infected and' broke do^vn. A puerperal pj^elitis

developed on the tenth day postoperative. In six weeks she was getting

deep x-ray therapy followed by two treatments of radium totaling 3,000

mg. hours. In a period of 17 months, she received 69 roentgen treat-

ments for a total dosage of 17,275 r. of which 9,100 r. was through an

intravaginal cone and 8,175 r. through 6 external portals. When seen

one year later, she had no trace of the original tumor. Two years later,

she had a bowel obstruction that cleared, up without any operation.
_

She

never' returned thereafter. We were informed that she left Chicag’O

three years after the operation in poor health to return to her home in

the South. It is our opinion that she had a recurrence, and probably

died shortly after leaving the city.

Case 3.—L. W., Negro, aged 31, para iv, grardda vii, last menstimated

5/20/40. Prenatal care began in tire third month, but no significant

findings were noted concei'ning the cervix. She spotted blood fre-

quently during pregnancy and in her sixth month (11/26/40), she was
admitted to the haspital for a suspected placenta previa. Tire obstetrical

resident recorded that the cervix was large and jrurpli.sh in color, and
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that “a large erosion on tlie anterior lip’’ bled rather profusely on con-
tact. This was readily controlled by a silver nitrate stick application,
and she Avas discharged tAvo daj’^s later. She Avas again admitted on
1/18/41, as a multipara in labor. She bled rather profusely shortly
after this admission, and Amginal examination revealed a large, fungating,
punched out, red, raw area, 3 by 4 cm., on a Amry large hypertrophied
anterior cervical lip. This Ava.s dark blue and AA^as so indurated, that
it had a cartilaginous feel. The parametria AA'ere not infiltrated. A
biopsy of this suspicious area roAmaled “an infiltrating nonhomifying
squamous cell carcinoma.” On 1/24/41, a Porro cesai’ean section and
bilateral salpingo-oophorectomy Avcre performed. Po-stoperath^e recov-

ery Avas good and the patient Avas discharged on the thirteenth day, Avitli

instructions to return to the GA'neeology Tumor Clinic, Avhere patients

for pehdc radium therapy are managed. Tliis patient did not go to the

tumor clinic as instructed, l)ut Avent to the Outpatient Radiotherapy
Clinic, AAdiere in a period of four and one-half months she received 65

x-ray treatments through six fields for a 10,000 r. dosage, but never

any radium treatment. Despite regular x-ray treatments, Avhich began

shortl}’' after her discharge from the obstetrical department, she had a

progressivelj’- doAvnhill course. On 9/24/41, she reappeared in the

gynecology department because of considerable Amginal and rectal

bleeding. A tumor mass filled the entire pelvis. She Avas given palli-

ative treatment, but continued to bleed intermittently. She died ten

months after her delivery, but no postmortem examination was per-

mitted.

Case 4.—^B. F,, Negro, aged 32, para i, gi'avida ii, last menstruated

on 5/25/42. Her first prenatal examination Avas in her sixth to seventh

month at another clinic, AAdiere a certified obstetrician Avho examined her

noted that the eeinux aatis badl}’- eroded and lacerated, and bled freeb’’.

Nevertheless, he failed to regard this as significant and on 2/28/43, she

passed several blood clots and noted that Avhen she urinated, she AAmuld

bleed profusely. One hour later, she Avas admitted to the obstetric

service and a tentative diagnosis of placenta previa AA’'as considered.

Vaginal examination revealed a posterior cervical lip replaced by a large

caulifloAAmr-like mass about 7 by 4 centimeters. Tlie mass had a bi’oad

base, was irregular and the surface bled on the least contact by gauze

or cotton. The left parametrial zone definitely felt infiltrated. A bi-

opsy revealed an anaplastic nonhornifjdng squamous cell carcinoma of

the cerAOx. The tumor mass bled off and on. A classical cesarean section

was performed on 3/2/43, at 7 :00 p.ji. Her temperature was 100.4° H,

and pulse 96 per minute in the afternoon. From the operative field,

the mass could be seen extending up the ceiwix. It AAms bleeding and

Avas only controlled by a pressure pack that Avas inserted vaginally. For

the next three days, the temperature ranged up to 101° F. The ab-

domen Avas markedly distended and the pulse spiked to 120 and 140,

The highest temperature elcAmtion Avas 102.2° I’, on the sixth day, and

gradually declined. During this period, she had received tAvo blood

transfusions and sulfathiazole. On the eighth day, a eatheterized speci-

men of urine shoAved pus cells in clumps, but after the tenth day, the

tempei’ature remained normal. On 3/26/43, she Avas discharged and

refeiTed to the tumor clinic. The baliA'" had died AAuthin 24 liours from an

aspiration pnemnonia. X-ray treatments for the mother Avere started

three days before discharge. She had only 14 radiation treatments,

and she did not attend the tumor clinic as advised, and never I’etumed

in spite of all efforts to contact her.
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Case 5.— B., white, aged 38, gravida xv, para x, last menstruated
6/24/42. She had no prenatal care and was admitted to the hospital
when she was about five and one-half months pregnant for a possible
threatened abortion. The bleeding promptly stopped with bed rest and
she left the hospital six days later, but never reported to the prenatal
clinic as instructed. She continued to bleed off and on which would
necessitate bed for relief. On 2/28/43, she passed large blood clots and
four da.ys later presented herself at the hospital for readmission. She
was now eight and one-half months pregnant. Upon vaginal examina-
tion, with precautions observed when a placenta previa is suspected, we
found a markedly lacerated cervix and the anterior lip was chiefly in-

volved in a markedly but irregularly hypertrophied, almost cauliflower-

appearing tumor mass. It was very vascular, bled freely on touch,

and had a firm cartilaginous feel. The entire cervix was almost four
times the normal size. Some of the epithelium of the anterior lip was
grayish in appearance resembling a surface necrosis. Biopsy of this

mass revealed a nonhomifying squamous cell carcinoma. A classical

cesarean section was pei’formed on the second day in the hospital. The
postoperative course was entirely uneventful. . On the thirtieth post-

operative daj’’, the red count was 2.45 and the hemoglobin was 44 per
cent. The only temperature elevation was 100° F. on the fourth day
postoperative. She was given a transfusion of 500 c.c. of blood on the

fifth postoperative day. X-ray therapy was started the sixth post-

operative day, and she was discharged from the hospital on the sixteenth

da}’’ with instructions to return for a continuation of radiation therapy.

She was readmitted in two months after her discharge to the g^uieeolog}’’

ward, and the tumor mass, despite thirty-four treatments of radiation,

had become very far advanced, and the pelvis was “frozen” so no
radium therapy was used. Tlie patient continued to receive deep x-ray

therapy for a total of 60 treatments through 6 external portals for a
total dosage of 9,000 r. She was last seen again in the gjmeeology ward
on- 12/1/43, in a terminal condition.

Case 6.—A. V., white, gravida iv, para iii, was under the care of a

private doctor. She was admitted to the obstetric ward on -7/29/43,

when she was apparently almost full term. She had no pains, but came
to the hospital because she had slight bleeding at 7 :30 tliat morning.

Her membranes ruptured at 10 :30 a.si. and mild pains were noted. The
bleeding was interpreted by the resident staff to be a possible bloody

show. A vaginal examination revealed a cauliflower mass that was liarcl,

friable and bled Avith the least manipulation. A biopsy revealed

a nonhomifying squamous cell carcinoma. On tiie evening of ad-

mission, a classical cesarean section was performed under local anes-

thesia. The postoperative course was entirely uneventful. The highest

temperature was 100.2° F. on the seventii day. X-ray therapy was
started on the sixth day, and she received 3 irradiations Avhen discharged

on the fifteenth postoperative day. She Avas gh’-en 60 radiation treat-

ments betAveen 8/4/43, and 11/27/43, through 6 fields for a total dosage

of 7,000 r. The tumor clinic following the course of- this patient ex-

amined her eight Aveelcs after her operation, and found the entire pos-

terior cervical lip was replaced by a craterlike ulcer AAdiieh Avas con-

tinuous Avdth an induration posteriorly in the direction of the recto-

vaginal septum. The pai'ametria were fixed. With these findings,

radiiun treatment Avas deemed to be umvise since a rectovaginal fistula

was veiy likely to occur. The only treatment aA’-ailable Avould be pallia-

tion by further use of deep x-ray therap3^
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Case 7.—^]\1 S., white, gravida vi, para vii, aged 43, had no prenatal
care. Slie was admitted to tlie ohsl.elric .service on 9/3/43, with a his-
toiy of bleeding for the pa.st four weelcs. During the week prior to her
admission, the bleeding had become very marked, and she did not feel

life after that time. On the day of admission, she had eramplike pains
that were not typical of labor pains. Her condition was vein^ poor. She
was in profound shock; her blood pressure was 50 .systolic and 35 di-

astolic. Although she received 500 c.e. of plasma, i,000 e.c. of blood
and 1,000 c.c. of saline, .she did not rally. A vaginal examination re-

vealed that the entire cervix was very hard and markedly ei'oded, and
was covered by a shaggy, gray, friable tissue over the whole of its canal.

The structures adjacent to the cervix were infiltrated with e.spccial in-

volvement of the posterior wall of the bladder. The patient expired

three hours after admission. At autopsy, the e.ssential anatomic find-

ings were : 1. Ulcerated inti-insic carcinoma of the eermx with infiltra-

tion into the surrounding pelvis and urinaiy bladder. 2. Intact seven-

month pregnancy with a macerated fetus pre.senting a breech at the in-

let. 3. Small metastasis to the left periaortic lymph nodes. The histo-'

pathologic findings of cervix revealed an adenocarcinoma with areas

where the cells lo.st their glandular arrangement and formed solid cords.

Carcinoma of the Cervix First Noted in the Piierperium

Case S.—A. R., white, 25 j’^cars of age, gravida i, who had no pre-

natal care, la.st menstruated on 11/14/42. She was first seen when
she was in labor at full term on 8/3/43. A normal baby, weighing 6

pounds, 14 ounces, was born after seven hours and twenty-five minutes

of labor. There was no postpartum hemorrhage and puerperium was
uneventful. She was out of bed on the sixth day and was discharged

the next day. She returned for a routine po.stnatal examination after

eight weeks of puerperium, during which time .she had no significant

symptoms. A vaginal examination revealed that the entire posterior

cervical lip had been replaced by a fungating polypoid ma.ss which was

in contact with the posterior fornix, but Avas not adherent to it. The

parametrium was soft AAnthout the slightest bit of induration. The

corpus Avas normal in size, shape, position and mobility and there Avere

no palpable masses in the adnexal zones. A biop.sy from this mass aa'os

misplaced and the patient had six deep x-ray treatments before another

Avas obtained. The hi.stopathologic picture Avas essentially that oi a

squamous cell carcinoma of the cervix, Avhich had rudimentaiy hornifica-

tion and some giant cells. After 28 treatments for a total of 4,200 r.

through six fields, she Avas admitted to the hospital. At this time, Avlueli

Avas almost tAvo months after the first puerperal examination, the only

additional finding Avas a slight fixation of the left parametrium. She

receiA^ed a total of 4,500 mg. hours of radium in three diAuded dose.s, and

Avas referred back to the x-ray department for more deep radiation

therapy.

The Clinical Picture

Carcinoma of the cerAux is u.sualh'' small in size at the time of con-

ception. Unfortunately, it may be a silent clinical entity for a long

period of time. In the nonpregnant state, one may in a routine or

periodic examination occasionally discoA^er the malignancy at a very

early stage. During pregnancy, the prospect of an early diagnosi.s is

less likely due to aversion on the part of obstetricians to re-examine
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pregnant patients vaginally. Another factor interfering in the diag-

nosis is a fixed assurance tliat cerAneal carcinoma is unlikely to occur.

Thus, the growth may \drtiially become enormous in the last trimester

or in puerperium. This was otir experience as exemplified in the tabu-

lated clinical data. The only significant symptom attributable to the

cancer during pregnancy is painless Meeding that occurs in varying

amounts. This s;sTnptom was only absent in two of our patients, but in

six it was found to have been present in variable amounts and with a

tendency to recur. It was noted in one patient as a scanty bleeding

in the first trimester; in four women in the second trimester, but the

real cause remained unsuspected; in one, the bleeding did not develop

until she was close to full term; and in one patient, who was admitted

exsanguinated and died shortly after her admission. Obviously, car-

cinoma is 'too often far from a consideration as a cause of bleeding

during pregnancy. In our series, the cause of the bleeding was at-

tributed to erosion two times, and once to threatened abortion. "When

the true cause of their bleeding wms finally determined, their pregnancies

had advanced to the last trimester of gestation and the tumor had be-

come very large. Their admittance diagnosis to tlie hospital at this

time was placenta previa.

The cervical changes in all our patients were significant. The degree

of cervical involvement noted depended on the period of gestation

that the carcinoma was diagnosed. The anterior cervical lip of a pa-

tient 10 weeks pregnant was moderately enlarged, and felt very hard.

On speculum examination, a .small amount of bleeding was seen to arise

from a superficial ulceration where the anterior vaginal wall joined

the ceindx. This tumor diagno.sed was the .smallest of any in our series.

In two eases that were seen in the second trimester of pregnancy but

not diagnosed, the cervix was definitely enlarged and appeared beefy

and eroded. For those patients Avho were not diagnosed until the last

trime.ster of pregnancy, the ceiwical findings usually consisted of a

large eaufiflower-like mass that had replaced a great part of the cervix,

and bled readily on any manipulation. The carcinoma tends to decrease

in size in the first three weeks after abdominal delivery. This Avas noted

in'tAvo patients, and it is perhaps due to a disappearance of some of

the edema and congestion that are present in the cervix prior to child-

birth. In five patients (including the one diagnosed in early preg-

nancy), the parametria were free from induration and grossly Avould

fit into Group 2 (Schmitz). One patient had .some parametrial inA'olve-

ment and she ivould be placed in Group 3, and the patient who was ad-

mitted moribund was in Group 5. These growths bled veiy readily

on manipulation, but the dischai-ge was not offensive and necrosis of

the neopla.sm aa'os not veiy erident, probably due to the more abundant

blood supply during pregnancy.

Thu.s, from our experience, the two consistent symptoms were pain-

less bleeding and the local vaginal findings. During early pregnancy,
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the bleeding must be differentiated from a threatened aliortion, or a

bleeding nonmalignant erosion. The bimanual palpation of a hard

mass that is irregular and bleeds readily should always be followed by

a biopsy that, might detemine the diagnosis. Ani/ pregnant patient

with persiaieni cervical hlexding xJionld have the same diagnostic biopsy

that the nonpregnani patient is accorded.

Prognosis

There is a strange divergence of opinion in the medical literature

concerning the influence that pi*egnancy exerts on the growth of can-

cer of the cervix. Some observers claimed that geslation inhibited the

growth of carcinoma of the eeiwix or at least did not act unfavorably,

and based tlieir belief on the ease of operability and the early stage that

the neoplasm might be found during a pregnancy (Mankin,^ Smith,’''

Stbckl,® AVeibcl'). On the other hand, .some ob.servers contend that

local genital h>T)eremia, increased glycogen content of the genital tissues,

and the earlier age of the patient might cause the carcinoma to grow

fa.ster. We agree with Danforth,^ Baer,- Brouha and Gosselin,® and

Nevinny” that the malignancy is not inhibited during pregnancy but

possibly accelerated in its rate of growth. Hemorrhage during preg-

nancy or parturition is a hazard to the patient. If the patient sur\nves

the hemorrhage or sepsis, there is the ever gloomy prognosis concerning

the gi’owth of the tumor after childbirth. Childbirth trauma is certain

to cause the carcinoma to flourish at a greater rate. jMcNciP'’ has ob-

served that the earlier age group, .such as these patients are in, is a.s.soci-

ated with a greater degree of malignancy of the new growth.

When the diagnosis is made early in pregnancy and is immediately

followed by vigorous treatment, a much better prognosis maj* be ex-

pected. Thus, Peham and Anlreich,^* and the tabulated cases in the

recent report of Maino and Mu.ssey^^ indicated that a great majority

of 5-year or longer cures were found in those patients in whom the diag-

nosis was established early in pregnancy. In our ovm limited series,

it is obvious to us at least, that patients diagnosed for the first time in

late pregnancy had large tumors and de.spite \dgorous therapj’' that was

immediately instituted, their progno.sis is poor.

Another factor militating against the ultimate outcome of these un-

fortunate patients is the delicacy with which the patient is appi’ised

that her condition is serious. In a large clinic, where the social and

intelligent strata of the i)atient are lower, she must at times be infonned

more directly as to her true condition. Where the patient’s feelings

are held with delicacy, the patients, such as seen in our clinic, soon lose

intere.st in the inconvenience tliat the follow-up treatment entails. Our

patients move frequentlj' and are soon lost. We feel that the lack of the

necessary inten.sivc treatment in three of our patients may thus be ex-

plained.
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Treatment

During the past two decades, tlie swing from radical surgical removal

to conservative radiation therapy has received Yude recognition. Dur-
ing pregnancy, the treatment is only altered by the problem of the dis-

position of the fetus. It is felt by many observers that the trauma or-

dinaril}’- sustained by the cervix, by the mechanics of parturition, maj'

seriously affect the ceiwix that contains a cancer. Tlierefore, with tlie

amount of injury being unpredictable where the extent and exact degree

of involvement of the tumor is unlaiown, we prefer to spare the cervix

of the trauma of labor. The one patient who had no sj-mptoms during

pregnancy, and had an easy labor witii no hemorrhage or any sepsis,

nevertheless, on her fii-st postnatal visit had a large growtii that ivas in

Group 2, and two months later, desinte radiation, had become a Group 3

(Schmitz classification).

Those who favor cesarean section in the last trimester of pregnancy

may not agi’ee as to the disposition of the fimdus. Danforth and Baer

would prefer a routine Porro cesarean section because of potential

sepsis, and Danforth adds that tlie possibility of pyometra is obviated.

In performing a cesarean section, with or without a hysterectomy, the

carcinoma still remains witli the patient. Since her ultimate recovery

hinges on the therapeutic effect of radium and deep x-ray on the car-

cinoma in the cervix, profound thought must l)e given to whether rou-

time removal of tlie fundus is be.st for the patient.

The selected manner of abdominal delivery sliould be one tliat will

facilitate the radium therap^^ that is given a1 a .subsecpient time. A
Porro cesarean leaves a cervical stump that is not as effectively

treated by I’adium as a cervix that has a corpus to retain a capsule of

radium for crossfire effect. Then again, the bladder assumes a different

relationship and may, in being brought over the cervical stump, be in-

volved by radium ray emanation despite its limited field of penetration.

Another objection to a supracervical hysterectomy lies in the unpre-

dictability of the histologic extent of the carcinoma. One may cut

tlu’ough malignant cells, or place sutures therein when the cervical

stump is closed. It is for these reasons that we prefer an elective

classical cesarean section and are in accord with Beck,’’’’ Titus,’"'

McNciP® and Schmitz.’®

We advocate a Porro section when the patient is infected as indicated

by the t^m of vaginal discharae, purulent or not, and the oral tem-

perature of the patient. Thus, the indication for the Porro section is

the presence of a knovm sepsis, not the presence of a carcinoma in it-

self. Three of our patients had a classical ce.sarcan section. One of

them had cervical bleeding that was only controlled by gauze sponge

packs, inserted from below. A supracervical amputation of the uterus

would not have affected the source of bleeding, and she was in no con-

dition for a complete hysterectomy such as a radical Wertheim (see

Case 4).



320 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

In general, the treatment we follow is the one Danforth and Baer
have proposed, with exception that the uterus should not be removed
in the last trimester of pregnancy, except Avhere there is an active in-

trauterine infection present. Thus, in early gestation, we ignore tlie

pregnancy. "We advocate first deep x-ray treatments to irradiate a

wide field %vithin the pelvic sphere, and after the death of the fetu.s,

radium to he inserted, giving a total of 4,500 mg. hours, and then to

follow up the therapy with many more deep radiations.

"Wlien a patient is first diagnosed after the fetus is viable, we favor

a classical cesarean section for reasons stated, and as soon as possible

in the pueriierium start deep radiations; and after involution of the

uterus, radium to be given in 1,500 mg. lioui’ doses, giving the patient

three such treatments totaling 4,500 mg. hours. The deep radiation

was 200 K.V. through six fields and a. transvaginal approach whenever

possible.

If the patient is reasonalily close to having a viable baby, we agree

•with Baer, who advocates radium therapy first to retard the malignant

growth and permit the fetus to attain a viable status before a cesarean

section is contemplated.

General supportive treatment is an important phase of the therapy.

The diet should be rich in antianemic factor. Where the blood picture

indicates an anemia, transfusion is also very lielpful. The patient

should be impressed with the seriousness of her condition. A well-

understanding social service in liaison between the medical di'dsion and

the patient would be very helpful. Tlie patient’s relatives should be

apprised of her real condition. The patient should be followed by

the social service worker to see that she keeps up her schedule of treat-

ment. Any failure on her part should make the medical or social service

agent responsible for informing the patient more definitely concerning

the true condition for Avhich she is being treated.

Summary and Conclusions

Bight eases of carcinoma that appeared in the past five years during

a pregnancy were clinically .studied. The uneven distribution of these

cases, whereby six were noted in one j’^ear Avould render untenable a

statistical evaluation of its incidence on our services. Many white and

Negro patients are seen annually in our hospital, and it appeal’s that

carcinoma of the cervix, at least during pregnancy, might be more fre-

quent in white women. In seven patients the malignancj’- was a strati-

fied squamous cell carcmoma and in one patient, who died undelivered,

it was an adenocarcinoma.

There is a tendency to regard carcinoma of the cervix during preg-

nancy as so improbable that other causes of bleeding are given stubborn

precedence in diagnosis and therapy. The malignancy is thus diagnosed

more often toward the end of pregnancy, when the growth has achieved

large proportions. Carcinoma of the cervix, contrary to the opinion
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of several eontribxilors, continues to develop at a rapid pace during
pregnancy. Tlie earlier tlie diagnosis is established the sooner effective

theraiij' may be instituted, and the better the ultimate prognosis.

The treatment of these cases depends upon the disposition of the preg-

nancy. In the first trimester the pregnancy is disregarded and deep

x-ray therapj’' is instituted. Witli the death of the fetus, radium is added
to the treatment. In advanced pregnanc.y, tliere is added concern for

the cervix. The latter should be spared of the injuries that occur during

parturition. If there is no infection as noted b.y the temperature or

character of the vaginal discharge, a classical cesarean section is per-

formed to spare the cervix of trauma and to leave intact the fundal por-

tion of the uterus to facilitate the radium therapy, which is started

after uterine involution has occurred. A total of 4,500 mg. hours of

radium is given in three equally divided doses. As soon after the de-

livery of the baby as possible, deep x-ra,y treatments are started, and

continued for a long period of time. In the presence of local infection

bj’’ criteria mentioned, a Porro cesarean section is preferred. In preg-

nancies close to viabilitj' the cesarean section may be deferred, and

I,500 to 3,000 mg. hours of radiiun may be given to the eeiwix to tempo-

rarily inhibit the progress of the new growth.

The ulthnate prognosis for the patient hinges on the persistent con-

tinuation of the deep x-ray and radium therapy that is instituted after

the disposition of the pregnancy. The patient must be apprised of the

seriousness of her condition direetl.y or indirectl3^ In a public institu-

tion, the follow-up is best attended to b.y a well-established social service

department. "When the patient fails to adhere fully to the program

of the important follow-up therapy’', it is the rcsponsibilitj^ of the social

service department, or the physician to inform the patient more directly

of her exact condition.

We gratefully acknowledge tlie frequent advice and Iielp by Dr. Herbert E.

Schmitz of the Department of Gynecologj'.
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Discussion

DR. W. C. DANFORTH.— agree that in ino.st instances the carcinoma is pres-

ent before tlie beginning of the pregnancy and do not believe that the essayists need
be at any pains to explain the appearance of cancer in the two primiparous women.
Carcinoma is not unknomi in nulliparas and Miller has pointed out that the incidence

in nulliparas does not vary as widely from that of niultiparas as many of us have

been accustomed to think.

I agree, on the whole, with the .scheme of treatment suggested by the authors.

In view of the fact that most advanced cancers of the cervix are infected, I should

favor cesarean section followed by hysterectomy ralher more often than do the

essayists. AVhen the cancer is not too extensive, the Ries-AVertheim extended op-

eration may be considered, particularlj' in the earlier months of pregnancy. In the

first trimester, unless the carcinoma is an advanced one, this may be regarded as

an excellent form of management. Whelhor cesarean section only or section fol-

lowed by e.xeision of the uterus is cho.'ien, the operation should be followed by ef-

ficient irradiation, both by means of x-ray and radium. In cases in wliich the car-

cinoma is found earlj' in pregnancy, unless complete hysterectomy is chosen, the

immediate emploj'ment of irradiation, without regard to the pregnancy, is the best

treatment. In pregnancj' sutliciontlj' advanced that the fetus approaches viability,

radium may be used for the purpose of retarding the progress of the cancer until

the child becomes capable of extrauterine life. When this is done, as Murphy has

pointed out, we mu.st accept some risk of harm to the infant.. In an occasional case

in earlj’ pregnancj*, in which the cancer is still in an early stage, total hysterectomy

may* be considered.

It is highly important that we recognize the diinger of allowing delivery* through

a cervix in which the cancer has grown extensively. To allow the advanced present-

ing part to force its way* through such a cervix exposes the woman to grave danger

of hemorrhage because of laceration of the easily injured cervix, and to the certainty*,

if the patient does not die of hemorrhage, of extension of the cancer and of infec-

tion. Cervical incisions and manual dilatation cannot be considered.

Emge, in a paper published in 3934, exprc.ssed the opinion upon experimental

and clinical evidence, that pregnancy* exercises an inhibitory rather than a stimu-

lating effect upon the growth of cancer. I, together with others, have felt that

the contrary* was probably* true, but the number of cases .seen by* one clinician is too

small to permit of a great degree of dogmatism. Stockl believed that pregnancy

neither accelerated nor delaj*ed growth of cancer.

In some of the cases reported tonight, the presence of placenta pre\*ia was sus-

pected because of severe bleeding. The likelihood of this confusion between the

two has been remarked upon before. The presence of active bleeding calls for a de-

termination of the cause. The essence of the management of carcinoma is early

recognition. In view of this, and in the way of friendly* and constructive criticism,

may* I allude to some of the facts of the case histories.

In Case 2, we find that the patient began prenatal care in the third month. At

about the eighth month, she was admitted for toxemia. A bag induction was at-

tempted, although it was found that the cervix was '^definitely abnormal." At this

time, a piece of friable tissue broke off. This was utilized for microscopic study.

It is assumed that this procedure was in the hands of an intern oi* resident. The

carcinoma was evidently* an advanced one, but, had some one of greater experience

recognized the cancer before the introduction of the bag, and had then proceeded to

immediate removal of the uterus with the apjiropriate postoperative irradiation,

would not the stormy convalescence have been less likely even though the ultimate

result remained the same. The use of the bag is open to the .rame objections as

those already stated when speaking of labor.
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The third patient came under observation at the tliird niontii. She had frequent
spotting and at the sixth month was admitted for suspected placenta previa. In
otlier words, she was bleeding freely. The intern saw what he thought to be an
erosion which bled profusely on contact. She was allowed to go home and was ad-

mitted at term in labor. At that time, a large carcinomatous mass was found in

the anterior lip. The treatment from that point on may be approved. However,

at the sixth month, had someone seen her whose gjmecologic experience was suf-

ficient to cause him to be aware of the fact that masses in the cervix which bleed

easilj' ma}' be malignant, treatment could have been initiated three months sooner.

The mai'ked contrast between the indurated carcinomatous area and the surround-

ing soft pregnant cervix has been mentioned by Tagliaferro, Sarwey and Bar, and
this is in accord with my omi experience.

In Case 4, the patient was not seen in the County Hospital until term but a

''certified obstetrician’^ saw her at the sixth month and found an abnormal cervix

which bled easily. I assume that "certified” means that he had passed the

American Board. Perhaps, in his examination before that Board, the signs of

cermcal cancer were not discussed. The treatment given her after her admission

to the hospital was entirely proper, but the doctor who saw her at the sixth month

had an opportunity to do her a real service.

The patient in Case 5 entered the hospital at five months because of bleeding.

After a few daj-s’ stay she went liome, and agvain I assume that she was seen only

by a resident or an intern. At eight and one-half months, she returned bleeding

profuselj’. Again, treatment from this point on was efilcient. Had the cancer been

recognized at the earlier admission, the terminal condition in wliich she was when

last seen might still have been her fate, but at least her chances would have been

better.

It is probable that pregnancy begins in most cases when the cancer is relatively

early. In late and far-advanced cancers, pregnancy is much less likely. Treatment

is more effective the earlier it is begun. A review of the literature some years ago

showed clearlj' that treatment is more effective in the first six months than in the

last three. It is true that the rarity of the combination of pregnanc}* and cancer

may cause the average practitioner to ignore the possibility of such a tiling. Tlie

present report will help to bring the matter to our attention. It is to be regretted

that the residents and interns were seemingly unaware that this combination may

occur.

The report will cause all of us to increase our watchfulness. These cases, to-

gether with others reported at an earlier meeting of this Society at which this sub-

ject was considered, bring the number of cases reported in this city in the past few

years to a number which must impress us with the fact tliat cancer in pregnancy is

a complication which cannot be ignored.

In recognition and treatment in the earlier months of pregnancy lies the great-

est, and almost the only, hope of cure.

DR. FREDERICK H. FALLS.—About six years ago, Dr. Danforth read a paper

before this Society and Dr. Culbertson was asked to discuss it. He said that he

could not discuss the paper because he had never seen a case. The President then

asked for discussion from the floor, and there was but a handful of men in the room

who had ever seen a case of carcinoma of the cervix in pregnancy. Now in a

period of five years, according to this paper, eight cases of carcinoma of the cervix

uteri and pregnancy have been observed in one institution.

My personal experience has been necessarily very limited. The first patient that

I saw was at the University of Iowa. She came in for examination "because of

bleeding at about the eighth month of pregnancy and was dissatisfied because she

was not examined immediately and left. She went to anotlier clinic where placenta
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previa was diagnosed, and a classical cesarean section was done. The carcinoma
was not discovered while she was in the hospital, but only a few weeks after. She
Avas then sent to our clinic Avhere the diagnosis of carcinoma was confirmed, and
she Avas given radium and x-ray treatment and died Avitliin a year.

Another patient AA'ith carcinoma came in after an abortion at five months. On
examining her, aa'o found a carcinoma AA'hicli may or may not have been concerned
witb producing the abortion. This Avoman Avas given r.adiuni after thorougli cau-

terization of the cerA’ix. The carcinoma Avas about the size of a walnut. The
radium treatment Avas followed by x-ray treatment. )She Avas alive and in good
condition two years after, and then Avas lost sight of.

The difficulty in managing these cases, it seems to me, liingcs on the fact that no-

body examined them during early pregnancy. No one recognized the carcinoma.

Even with an evident ulcerating carcinoma, it Avas not recognized. "Wliy should

there be this A'aginophobia? We do not advocate unnecessary vaginal examinations

during pregnancy, but we knoAV a speculum examination of the cerAux can be done

Avitliout danger and that it should constitute a part of every prenatal examination.

Examinations should be repeated at any time during pregnancy that sj-mptoms sug-

gestive of carcinoma appear.

The question, of whether a Porro or a classical cesarean section should be done,

is important. In one of these cases, several members of this Society were asked

their opinion. My opinion was that a classical cesarean section should not be done,

because as Whitridge Williams has pointed out, these carcinomas are ahvays infected,

and if a classical cesarean section Avere done, the streptococci and other organisms

that were present Avould invariably produce serious sepsis. Dr. Kobak has now

shown that those cases in AA’hicli a classical section Avas done, did not develop sepsis.

So while this is a very small series, it must be admitted that the a priori reasoning

that eases Avill develop sepsis is not borne out by liis cases.

There is a very poor prognosis in all of these cases that have progressed so far

before treatment. Therefore, the only hope in such cases lies in seeing them very

early in pregnancy and doing biopsies in any case in AA’hieh the merest suspicion

exists. Then, disregarding the pregnancy, one should do a total extirpation of the

uterus.

The question of whether radium should be used Avhen viability is approached

should, I tliink, receive our attention. It seems to me that there is some danger of

injuring the fetus or possibility of stimulating labor and producing abortion in a

nonviable child. Since this is true, AA'e feel that it is better to postpone any radia-

tion treatment until the age of viability has been attained and then remove the

fetus and the uterus.

This paper is a warning for those responsible for the training of men in both

obstetrics and gjmecologj’. If Ave have residents at the Cook County Hospital aa'Iio

get only obstetric training or residents in other clinics avIio see no gynecologic pa-

tients, AA'e will always liaA’e men in charge of cases of this kind who are unable to

make a diagnosis. EA’ery obstetrician should be familiar Avith the course and clin-

ical signs of carcinoma of the cervix.

In the event that the diagnosis is made early, does such a case belong on the ob-

stetric or in the gynecologic ward? I think these cases .should be primarily in the

hands of gynecologists. As soon as the diagnosis is made, consultation should be

asked and the obstetrician and gynecologist should decide Avhat is best to do AA'ith

that particular patient. If a total hysterectomy is indicated, she should be trans-

ferred to the gynecologic semce. If a cesarean section is to be done, she should

be retained in the obstetric service and bo transferred a few days after delivery.

DB. BALPH A. EEIS.—I would lilie to ask Dr. Kobak Avhat the fetal salvage Avas

in this series. He did not mention it in the paper.
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I would like to empliasize wliat Dr. Falls said about so:called vaginal examination
‘'phobia.” In the last year, it has been my experience to see three patients taken
to the operating room at the eighth month because of painless bleeding. One had
a ruptured vulvar varix, a second had a polj’p in the cervical sulcus and was not
examined until very intensive bleeding appeared. I want to raise the question,

whether it is not the feeling of most of us that a vaginal examination carefully

done even in the face of threatening abortion can be kept a harmless procedure?

I Imow two men in the group Dr. Danforth calls conservative, who will not ex-

amine a patient vaginally for fear the patient will miscarry. I do not thinly we can

do intelligent obstetrics without a vaginal examination. If we cannot do that

without causing abortion, then we do not belong in this specialty.

DK. J. E. FITZGERALD.—There seems to be some misapprehension as to the

reason for presenting these statistics. I am sure you will agree that the principal

reason for calling the attention of the profession to the occurrence of carcinoma of

the cervix in pregnancy is that these cases are not diagnosed and for the reason

Dr. Reis has given. If you \vill take Dr. Danforth ’s statistics on the incidence of

carcinoma during pregnancy, there should be twenty cases in Chicago a year. If

you accept Dr. Baer’s idea (1:10,000) there should be six. Of the twenty cases

that should have occurred last year, I am sure that most of them were not found.

Thej’" were not found especially for the reason Dr. Reis gave.
^

There has been some criticism of the residents and interns. Having been told

not to examine pregnant patients vaginally, the residents and interns do not do it.

We have told residents and interns not to make vaginal examinations in a pregnant

woman because an abortion or infection, might result. We are perfectly convinced

when we see a group as large as this in one year, that there are many carcinomas of

the cervix that occur during pregnancy, and that the diagnosis is not made because

of our fear either to do a vaginal examination, or to insert a speculum and find out

why the patient is bleeding. Our reason for presenting these statistics is to see if

more and more of the profession wiU not adequately examine pregnant women who

are bleeding from the cervix, and thus give some help in the diagnosis of possible

carcinomas.

DR. J. ROBERT WILLSON.—Since 1931, there have been six cases of carcinoma

in pregnancy treated at tlie Chicago Lying-in Hospital. Four of these were diag-

nosed in late pregnancy and two in the puerperium. Only four occurred on our

service, the remaining two being referred. During that time, there were approx-

imately 45,000 deliveries, so the incidence of carcinoma of the cervix developing in

pregnancy is 1 in 10,500 cases.

Four of the patients were treated more than five yeai's ago, and are therefore

eligible for the five-year survival statistics. Of this group, two or 50 per cent, sur-

vived at least five years. One had an early lesion and was treated by radium ap-

plications and deep x-ray therapy post partum. She is alive and well with no evi-

dence of recurrence. The second patient who lived longer than five years was treated

by predelivery radium and postdelivery x-ray therapy. She survived seven and one-

half years, and died subsequently with an extensive malignant growth which was

slowed do-ivn but not completely stopped by the treatment. Two of the patients

lived less than five years. One refused treatment and survived twenty months. The

other patient survived seven and one-half months after treatment was begun. The

fifth patient was treated one year ago, and at this time, there is no evidence of ex-

tension of the initial lesion. The sixth patient is under treatment at present.

DR. KOBAK (closing) .—The primary purpose of this paper was to show the pit-

falls in diagnosis of a carcinoma during pregnancy. In the early months of gesta-

tion one finds the neoplasm is smaller, and therapy, radiation or surgical, is more

likely to be successful. In the recent report of Maino and Mussey one finds sup-

port to this contention.
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The superiority of radiation over surgery in treating carcinoma of tlie cervix

has been shown in many clinics. Tl>e late Dr. Emil Eie.s, who was very .skillful

in the performance of the radical Wertheiin operation, conceded before this So-

ciety that radium therapy was superior to radical surgery. We believe that this

also holds for carcinomas that occur concomitant with pregnancy.

In our case reports errors that are very obvious in a posteriori reasoning are

much in evidence. Tliesc mistakes were made by- doctors not on the staff of Cook
County Hospital as well as by our residents. The latter, as pointed out, did so

by adhering to the popular pliobia of vaginal examination, or regarded the malig-

nancy as too improbable for a diagno.sis.

Dr. Danforth referred to the patient who had a septic course. At no time did

this patient present any S3-mptoms or findings that could give a clue that a car-

cinoma was present in the cervix. Speculum visualization was apparcntlj' nega-

tive and there was no bleeding at anj’^ time. Her problem aiipeared to be the

hj^pertension. When the fetal heart tones disappeared and several attempts at

medical induction failed, we felt that the uterus must be emptied because of the

persistentlj' high blood pressure. Metreur^’sis was contemplated, but when the

resident found the cervix to be abnormal it was not carried out. True, the bag

of water ruptured, a pulseless cord prolapsed, and sepsis followed, but all this was

unpredictable. The bag was, therefore, not inserted into the uterus.

Fortunatelj’’ we alwaj's examine everj' .su.spect placenta previa vaginall}'. We
thereb.v discovered the presence of carcinoma, although unfortunatelj' late in the

pregnanc}^ One of two patients, who had no bleeding at anj' time, was only

diagnosed after an uneventful labor, when a postpartum examination was made.

In preferring a classical cesarean section as a means of interrupting the preg-

nanej' prior to the radiation, we concur with Beck, Titus, McNeil and Schmitz.

Concerning the fetus, it was shown bj' Strauss that 20 per cent of patients

whose cervix was irradiated prior to cesarean section had a microcephalic fetus.

Concerning the fetal salvage, seven mothers had a pregnanej' that extended

bej'ond seven months. One died undelivered. One babj' died in two days of

bronchopneumonia and B. pyocyaneus was found in the lung tissues. One was still-

born. The four remaining babies had an uneventful course.
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Introduction

I
N AN extensive laboratoiy study of gonad hormones in 1932, ]\Ioore and
Price postulated their conception of hormone interactions to include

four principles; (1) Gonad hormones stimulate homologous accessories;

(2) Secretions produced by the pituitary stimulate the gonads to func-

tion both in germ cell production and in hormone secretion; (3) Gonad
hormones have no direct effect on the gonads of either tlie same or the

opposite sex; (4) Gonad hormones of either sex exert a depressing

effect upon the pituitary which results in a diminished amount of tire

sex-stimulating factor available to the organism.

Although some laboratory worIP'® suggestive of a possible gjoiecogenic

effect of testosterone has been reported since the above conceptions

were established, most of the work has been eonffrmatory.®'^ Salmon^^

after making a comprehensive survey of the literature relative to the

effects of androgenic therapy in laboratory animals, points out the con-

tradictory and paradoxical effects obtained by various investigators.

He concluded that the application of laboratory results to the human
female should be made with caution. After conducting a rather ex-

tensive clinical investigation, Salmon has postulated that the therapeu-

tic effectiveness of testosterone propionate in gynecology appears to

stem from the following properties: (a) Its ability to inhibit the

gonadotropic activity of the hypophysis; (b) to suppress or decrease

estrogen production; (c) to nullify or modify the activity of the

gynecogens; (d) to inhibit the proliferative processes in the endo-

metrium; and. (e) to inhibit the reactivity of the utei’ine musculature.

Thus our clinical concepts, postulated by Salmon and generally ac-

cepted today, relative to pituitary and gonad therapy are not dis-

similar to the conclusions reached bj’" Moore in his laboi’atory study.

The urologists have carried these concepts into clinical medicine in

their treatment of prostatic carcinomas. It has been well established

during the last few years that the estrogens are of definite value in the

treatment of carcinoma of the jn-ostate gland. There has been prompt

relief of pain and urinary s^miptoms Avith regression of prostatie lesions

as determined by rectal palpation. Tliere has been, in addition, regi’es-

sion of lymph nodes and of metastatic bone lesions as seen by repeated

Presented at the 561st regular meeting of The Cliicago Gynecological Society.
February IS, 1944.
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X-rays.’® Pathologic studies have I’evealed actual regressive changes in

the cytoplasm and nucleus of tumor cells.’^ These effects are presumedly

due to suppression of pituitary function by the estrogenic material

which exerts little or no stimulating effects on the male secondary sex-

ual organs. The estrogenic (or androgenic) suppression of pituitary"

function has been worked out clinically and in the experimental lab-

oratory. In animals both the basal metabolic rate and weight of adrenal

glands are decreased b.y administrations of estrogens. The grovdh of

immature animals is also inhibited. Ui'inary excretion of the pituitary

follicle-.stimulating hormone is decrca.scd with admini.stration of estro-

gens (or androgens).’”'” Indeed, the rationale of hormone therapj’" in

the menopause is based on the inhibition of the gonadotropic pituitary

factor by e.strogens (or androgens) when, with progressive ovarian

failure, the unopposed action of the gonadotropic hormone produces

sjonptoms.

In the light of these laboratory and clinical .studies and in view of the

successful application in clinical urologj'- of the conceptions established

thereby, an investigation of the possible value of male hormone in the

treatment of malignancies of the female genital tract seemed highly

warranted. If b.y the administration of tesloslerone the depressing ef-

fect on the pituitary would diminish the amount of sex-stimulating hor-

mone, and if such administration is without effect upon the heterologous

secondary female organs, it seemed not unreasonable to believe that

retardation, even possible regres.sion of the malignant gi’owth might oc-

cur in a manner comparable to the effect of estrogens on prostatic

growths.

A finding of speculative interest in this connection was first pointed

out by Asehlieim and Zondek, when they found a positive reaction of

their pregnancy test in cases of genital malignanej'; (uterus, ovaries,

testes). This has been confirmed by many. No appreciable increase in

pituitary gonadotropic factor has been found in the urine in nongenital

malignancies and the relationship between the genital gi’owth and the

associated increase in urinaiy gonadotropic hormone in such cases is

one of interest. Saphir’® has postulated that a positive A-Z test in gen-

ital malignancy may be due to a de.struction of genital function stimu-

lating castration. This hypothe.sis, however, would seem not to explain

satisfactorily the positive reaction obtained in carcinoma of the uteru.s,

where no known destruction of ovarian function has occurred. The

possibility that the incresisc in gonadotropic Jioi'mone may be the cause

rather than the effect of the genital malignancy suggests itself. If such

is the ease, admini.stration of testosterone with the resultant depre-ssion

of pituitarj’- hormone would again seem logical and warranted.

Material and Method

It became apparent immediately that the ta.sk of selecting clinical

material for such a study was fraught witli difficulty. To withhold for

experimental purposes any of the accepted modes of treatment to pa-
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tients with early carcinoma was, of course, wholly unjustified. More-
over, the administration of testosterone to such patients follo'wing
surgery or coincidentally with irradiation would make the evaluation
of clinical results extremely difficult. We Avere forced, therefore, to re-
serve hormone therapy for those patients ivho failed to respond to ortho-
dox forms of treatment, and for ivliom it Avas felt, nothing more could
be accomplished. With such criteria for the selection of material, stud-
ies Avere begun on a most discouraging group of patients. Cases Avere

selected from the NortliAvestern UniAmsity Clinics and from the private
g^eeologic service at Passavant Memorial Hospital including car-

cinomas of the uterine corpus, cervix. Fallopian tube, ovary and breast.

A someAAdiat generous dose of testosterone propionate Avas arbiti’arily

chosen Avith the thought of “nothing to lose, eA’^erything to gain” in

these patients. One hundred and forty to 150 mg. Aveekl,y Avere given
either as oreton— in AAiiich case tAAm 10 mg. tablets AA’^ere taken daily

by mouth, or as oreton, in AAdiich ease the patient receiAmd three 50 mg.
injections per AA^eek intramuscularly.

Case Histories

Our first five patients, including three carcinomas of the cervix and

two carcinomas of the corpus, haA^e been receiving testosterone pro-

pionate for ten months. During this period, each patient has received

more than 6,000 mg. of testosterone propionate intramuscularly. PoIIoav-

ing is a brief outline of the history and progress of each of the original

five patients, with AA'hieh this preliminary report is chiefly concerned.

Case 1.— (A. S.) This 39-year-old patient first appeared in the

NorthAvestem University Clinic on NoA'-ember 9, 1939. She had had
slight vaginal spotting for one AA'eek, and a biopsy done at the Chicago
Tumor Clinic had revealed an early carcinoma of the cervix. Five days
later, examination under anesthesia at PassaAmnt Hospital revealed an
endoeervieal carcinoma betAveen 8 and 12 o ’clock.

Radium AA’^as placed intrauterinely in chain tandem and interstitially

about the lesion for a total dose of 3,500 me. hours. The patient de-

veloped some necrosis of the cerAOx, A\dth discharge, vaginitis and ratlier

marked pelvic cellulitis. There Avas marked "induration in the right

liroad ligament and in the region of the bladder anteriorly. There Avere

some urinary symptoms (frequency, paui, urgency). Cj^stoscopy and

4 pyelograms revealed edema but no metastases or intrinsic pathology.

This cellulitis and induration lasted approximately 9 months (imtil

September, 1940). The first course of x-ray (7,000 r.) Avas giA^en from

11/20/39 to 2/19/40.

In October, 1940, pelvic examination revealed marked thickening an-

teriorly to the left and patient A\^as started on a second series of deep

x-ray (7,450 r.).

The patient complained of SAvelling of both loAver legs in July, 1941,

and in Oetobei’, 1941, a heavj’’ mass was felt anteriorly and to the left

extending to the pehde AvaU. Our impression as this time was recurrent

carcinoma.

The patient’s condition remained stationaiy and in February, 1942,

induration high in the left pehds AAms felt AAuth edema of the abdominal
wall. This was thought to be the result of gland involA’^ement. PelAoc
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examination in May, 1942, revealed persistent induration in the left

broad ligament, extending to the ilium. It was nodular.
Examination on January’' 27, 1943, revealed areas of braivny edema in

the left lower qua^’ant of the abdomen and groin, brawny thickening
in the left broad ligament, and a golf ball-sized area of stony hard in-

duration higli in the right broad ligament. The cervix was smooth and
closed. A third cour.se of deep x-ray therapy (9,000 r.) was given.

On Marcli 10, 1943, rectovaginal examination revealed perirectal

nodulations. On 4/7/43 there wa.s edema of both legs and thickening of

both broad ligaments.

The first injection was given on 4/9/43. The clitoris began to hyper-
trophy after a month’s treatment, and by 5/19/43 was about four times

its original size. Tissues were succulent at this time and have remained
so. Vaginal smears have .shoum moderate cornification.

There has been occasional itching of the skin, but no acne has been

manifested. Patient states that her hair is oily and that .she has to

wash it more often. She began first to notice a beard on May 30, and
while it has gradually increased, it is bothersome only on her upper lip.

There has also been some increase in leg hair. There have been no

breast changes.

During the early part of June, this patient's voice began to deepen

and occasionally to crack. This voice change has become progressively

more noticeable to both the patient and to us.

Her weight was 218 pounds at the onset of treatment and is now down
to 200 pounds. After approximatelj^ two months of treatment she be-

came most anxious to lose weight and has been on a voluntary reduction

diet since.

On 6/11/43, this patient voluntarily reported that the treatments had
mai’kedly increased her sexual desires. She reported an extreme feeling

of well-being bordering on euphoria. This increase in libido dias been a

constant factor. It is still on the increase. Before treatment patient

had intercourse once a week or even les.s, and now has it four times a

week. She is wondering whether that is too much.

X-rays of the long bones, .skull, and pelvis have revealed no evidence

of metastases. Blood chemistry after 6 months’ treatment revealed:

N.P.N—36.8; creatinin—1.61; cholesterol—^242; calcium—9.1; pho.s-

phorus—2.75; pho.sphatase—4.35; total protein—7.8. Pelvic examina-

tion at the end of October, 1943, revealed less broad ligament thickening

and the patient seemed to be improved.

Case 2.— (J. T.) Tliis 60-year-old patient fir.st reported to the’North-

western Clinic in December, 1941. Her histoiy included intermittent

vaginal bleeding during the previous thi’ee years (15 yeare after the

menopause). These episodes of bleeding were often accompanied by
back pain, and did not feel like her menstrual periods previousl.v. Pelvic

examination on December 8, 1941, revealed atroiiliic tissues and a blood

tinged vaginal di.scharge. The cervix was small, smooth, and mobile

with a dark bloody ooze coming from the os. The corpus was not ouh
lined on bimanual examination. John Clark test was markedly positive

and revealed the canal to be 7 cm. in depth. A diagnosis of carcinoma

of the corpus was made and the patient was sent to Passavant no.spital.

On curettage (December 11, 1941), much necrotic, carcinomatous ti.s-

sue was obtained. Because of the patient’s age, obesitj’^, and medical

contraindications, radium was cho.sen in preference to Jiysterectomy.

Slie received her initial radium treatment on December 11, 3941, a total
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dose of 2,800 me. in tlie uterine cavity. The microscopic report was
adeno-acanthoma of the corpus. Patient received her first course of deep
x-ray, a total of 8,350 r. from Decemher, 1941, to March, 1942.

On March 18, 1942, Oie patient was seen in Nortliwestern Clinic, com-
plaining of watery discharge. John Clark test was negative. The
cervix was open and there was no retained fluid in the uterus. Watery
discharge continued and the patient developed lower abdominal discom-
fort. There was essentially no change in the patient’s condition and on
July 8, 1942, she was sent to Passavant Hospital for re-evaluation. At
this time, a moderate hydropyometria was found vdth slightly more
bleeding than normal. Slight tissue Avas obtained Avith occasional sus-

picious groups of cells seen
;
no radium Avas given.

Examinations remained negatiA’’e during the autunui of 1942, although
the patient complained almost constantly of discomfort in the loAver ab-

domen.
On February 2, 1943, curettage at Passavant Memorial Ho.spital re-

A’^ealed tissue Avhich AA^as definitely adenoearcinomatous on microscopic
examination. There AA^as the impression of a friable mass in the right

horn of the uterus. A second intrauterine radium treatment Avas given
;

the total dose 2,450 me. hours.

Patient complained of abdominal discomfort during the summer of

1943. She has had broad ligament thickening bilaterally and some ob-

vious necrosis of the cervix presumabl}’’ the result of radium treatment.

Differentiation betAveen extension of the malignant process and post-

irradiation reaction has been most difficult in this patient.

Testosterone injections AA'ere begun on April 14, 1943. The clitoris has

hypertrophied to approximately four times its original size. The a’iiHo-

vaginal tissues have not been particularly succulent. Vaginal smears

have shoAAm no estrogenic effect and cells haAm been characteristic of

atrophic vaginal tissues Avith slight tendency to mucinification.

There have been no changes in the texture of the skin and no breast

changes. Slight acneform eruptions appeared on the face at the onset

of treatment but soon disappeared and have not recurred. This patient

had a tendency toAA^ard facial hirsutism prior to treatment and has noAV

developed a marked beard involving the clieeks, chin, and upper lip.

After five Aveeks of treatment, the patient began to complain of hoarse-

ness. This complaint has been constant and her voice has become pro-

gressively deeper.

Her weight at the onset of treatment Avas 185 pounds, and during the

first six months, she gained approximately six pounds. At present, the

patient is slightly under her initial Aveight.

There has been a marked increase in this patient’s sexual desires.

This increased libido first became noticeable during the last part of J\Iay.

Prior to treatment, tlie patient had had no sexual intercourse for tAvo

years because she aa^s “too sore.” She noAv has intercourse approx-

imately tAvo times a AA^eek and has repeatedly suggested that her husband
receive some of the medicine also.

X-rays of the long bones, slcull and pehas have revealed no eAudence

of metastases. Blood chemistry after six months’ treatment reAmaled:

N.P.N—35.8; creatinin—1.25; caleium—9.6; phosphorus—3.49; phos-

phatase—2.15; total protein—6.42. Tliere has been mucli controversj^

relative to the evaluation of the broad ligament thickening, neei’osis, and
bleeding Avhich this patient has manifested during the last tAA^o months
(October and NoAmmber, 1943). It has been praeticaUj^ impossible to
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tell whether the findings in this patient have been on the basis of an
extension of her malignancy, or on the basis of postirradiation reaction.
While the patient remained cheerful during the first five oi* six months’
treatment, she recently felt somewhat depressed and has had rather se-

vere lower abdominal discomfort.

Case 3.— (M. B.) Tins 53-year-old divorcee was first seen by us in

the clinic in June, 1936, over seven jmars ago. She had been having
sorne^ blood-tinged vaginal discharge with some free bleeding as well.

Pelvic examination revealed a large granular cervix which bled easily on
examination. The involvement was chiefly of the anterior eendcal lip.

There was a freely movable bean-size tumor in the vaginal mueosa, one
inch below the cervix in the midline. The uterus was retrohexed and of

normal size. Attempts to move it were painful. Clinical impression

was carcinoma of the cervix. Tissue was taken for biop.sy and micro-

scopic examination conhianed our impre.ssion of carcinoma. Patient wa.s

given 4,000 me. hr. of radium intenstitially in palisade arrangement and
in canal. The bean-sized vaginal tumor was also removed. She re-

ceived a course of deep x-ray (5,000 r.) from July to October, 1936.

Her coui'se was followed in the Gjmecologieal Dispensary’’ and a.side

from some sloughing of the cervix -vwth discharge was perfectly satis-

factory. Pelvic examination on March 3, 1937, showed the cervix to be

shrunk and fibrous, with still some watery discharge. There was no in-

ffltration in the broad ligaments or rectovaginal septum. In July, 1937,

the impression was one of clinical arrest. There were no complaints

referable to the peMe problem and the patient was follo’^ved in the

arthritis clinic for some time. Five years after this impression of clin-

ical arrest, the patient developed a Virchow nodule in the left supra-

clavicular space; biopsy proved it to be squamous cell carcinoma. Im-

pression was then retroperitoneal metastasis. The situation was ex-

plained to the patient and arrangements were made to have the services

of a local physician.

Testosterone injections were begun on April 14, 1943. Marked hyper-

trophy of the clitoris was evident by the first of June, and the tissues

have been succulent. Vaginal smears are suggestive of mucinification.

After fifteen treatments, the patient began to complain of acne winch

first appeared on her chest, later on her back. There was only slight

facial involvement. The skin involvement has gradually cleared up

and has not recurred. A beard was first noted during the first part of

June and has increased gradually. It is particularly noticeable on the

upper lip and under the chin. Patient has noted no changes relative to

the hair on her head but says that there is an increased amount of pubic

hair. She has had the impression that her skin has been a trifle drier.

There have been no breast changes.

Patient first reported a voice change about the middle of June; it has

become progressively deeper since that time.

This patient’s weight, approximately 143 poimds at the beginning of

treatment, had remained fairly constant until nine weelcs ago. Patient

has lost eight pounds in the last nine weeks.

Increase in libido was first reported after a month’s treatment. It

has progressively^ increased to date. This patient, although not married

now, inquired whether or not intercourse would harm her. She felt

something must be done about her increased sexual desires.

At the beginning of treatment, this patient was extremely discour-

aged, but as time went by^ she became more and more cheerful. Be-
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centl}’", pain has developed in the extreme lower hack and right hip, radi-
ating down the right leg. Bimanual pelvic examination had remained
negative until October, 1943, when some suggestion of extension high on
the right was discovered. Blood chemistry after six months’ treatment
revealed: N.P.N.—36.8; creatinin—1.63; calcium—fO.3; phosphorus

—

4.59; phosphatase—2.67; total protein—7.96

During the course of treatment, the metastatic mass in the left supra-
clavicular region became progressivelj' larger and more painful. Only
recently, after x-ray therapy, has there been a marked decrease in the
size of this tumor. This patient has maintained her cheerful attitude.

X-rays of the long bones, sloill and pelvis taken during the last week
in August were reported as negative relative to metastases. After re-

peat films on November 5 showed obvious metastases, a review of the

August films (and also some made in June) revealed the bony involve-

ment to be present all through the series. The metastatic lesions are

evidently progressing.

Case 4.— (R. G.) This 45-year-old patient finst reported to the North-
western University Clinic on October 28, 1942, -with complaints of

continuous vaginal bleeding of two months’ duration and right lower
quadrant abdominal pain, which was severe and throbbing in nature.

She gave a history of similar complaints in May, 1939, at which
time she was seen in another hospital. A curettage was made on
May 14, 1939, and microscopic examination of the curettings^ re-

vealed adenocarcinoma of the body of the uterus. The patient received

two treatments with radium while in the hospital, tlie total dosage un-

Imown. A coui'se'of deep x-ray was given. Following this treatment,

the patient was asymptomatic until Januaiy, 1942, when she bled for

two months. There had been no flow between May, 1939, and January,
1942. A second course of deep x-ray was given. Tiiere was no bleeding

from March, 1942, to September, 1942, when it again occurred. There
was continuous vaginal bleeding from September 1, to her first clinic

visit on 10/28/42. The right-sided abdominal pain began again some
five weeks prior to this visit. Pelvic examination on 10/28/42 revealed

a pelvic mass the size of a 21/^ months’ pregnancy replacing the uterus

with massive infiltration in the base of the riglit liroad ligament and
none on the left.

The patient entered Passavant Memorial Hospital the middle of Jan-

uary, 1943, for evaluation. Examination under anesthesia revealed a

hopeless recurrence of malignancy with extension into both broad liga-

ments. Curettings revealed typical adenocarcinoma. Further treat-

ment seemed hoiieless and the family was informed of the patient’s con-

dition. When seen about a month later in the Northwestern University

Clinic, the patient had been bleeding a great deal and there was no

change in the degree of pelvic extension, it was extremely marked. Ar-

rangements were made for terminal care.

Definite hj'pertrophy of the clitoris appeared after five weeks’ treat-

ment with testosterone which was begun on April 1, 1943. The clitoris

has become roughly four or five times its original size. Tissues have
been moderately succulent. Vaginal smears have revealed a picture

suggestive of atrophy.

There has been no acne. Skin texture has been unchanged. The
patient states that with the onset of treatment, her hair came out in

appreciable quantities when combed. This has been less noticeable re-

cently. The patient had developed a beard, particularly marked on her
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upper lip. However, facial hirsutism has been of lesser importance
here. There have been no brea.st changes.

Patient began to complain rather strenuously of hoarseness the last

part of May, and states that her voice has become progressively deeper
since. Voice change has been particularly striking in this patient.
At the onset of treatment, this patient weighed 100 pounds. There

has been an increase of weight during the last six months of slightly

more than 20 pounds. However, a marked edema of the legs, particu-
larly the right, was present and may be in part respon.sible for the

weight increase.

This patient was quite depressed at the onset of treatment, had no
appetite and apparently realized the hopelessness of her condition.

The improvement in morale has been .striking. She has become increas-

ingly more cheerful and after six to eight weeks of treatment felt well

enough to work again. She has found a position and is still worldng,

nine months after terminal arrangements had been made. Although
.she has not had a husband for some time and iiad thought nothing of

matters of sex for a long time, she offered information relative to her in-

creased libido on interrogation.

X-ray of the long bones, .slrall and pelvis revealed no evidence of bony
metastases. Blood eliemistry after six months’ treatment revealed;

N.P.N.—39.4; creatinin—1.33; chole.stcrol—2.80; calcium—9.4; phos-

phorus—3.09; phosphatase—4.96; total protein—^7.95,

In November, 1943, pelvic examination revealed no change in the

marked induration throughout the pelvis. The edema of the legs, so

massive during the last few months, is improved.

Case 5.— (S. S.) This 49-year-old patient was first seen in the North-

western Clinic in December, 1932. She was complaining of a bleeding

on trauma and between periods, and examination revealed a "preean-

cerous” leueoplakic cemnx. Biopsy was recommended but not done.

The patient was not .seen again until 10/10/34, when .she reappeared

with a complaint of bleeding dail}’- between periods for two weeks. Bi-

opsy revealed carcinoma of cervix and patient received 4,000 me. hr. of

radium interstitially and into bases of broad ligament by coincident

surgical exposure on 11/14/34. Deep x-ray therapy for a total of

5,200 r. was given from December 13, 1934, to February 16, 1935. Broad

ligament thickening and cervical obstruction with pyometra resulted.

There was also some postradiation ej^stitis. The induration in the deep

right pehds was very marked through the summer of 1935, and another

course of deep x-ray for a total dose of 2,600 r. was given. The proce.ss

was thought to be extension and the prognosis was given as poor. During

the fall and winter of 1935 and 1936 the patient began to improve ;
she

gained weight and the induration gi'adually decreased. Then on Sep-

tember 2, 1936, there was thought again to be marked extension into

the right broad ligament. Another 2,800 i’. of deep x-ray was given. On

April 7, 1937, there was no further extension and the induration ot

the right broad ligament was not felt to lie advancing.
Pain and edema began to appear in the right leg in August, 1942, and

gi’adually increased. In October, 1942, a one-inch .swelling to the right

of the cervix between it and the bony pelvis was felt. In klarch, 1943,

stony haz’d induration was felt between the cervix and the bony pelvis

on the right. It was decided to give the patient te.stostei’one because ot

her poor prognosis. •
, ,

Ti'eatments were begun in Api-il, 1943. Hjqiertropliy of tJie clitoris

began after about five weeks’ treatment. The organ is now about three
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to four times its original size. The vulvovaginal tissues have been less
succulent here than in ,the other patients. Vaginal smears have shovm
mucinified cells.

During the first two months of treatment, tliere was some acne on the
face and chest. This cleared rapidlj’- and there has been no recurrence.
A beard developed after six weeks. Tlie patient at first bleached the
hair, but recently has been forced to shave. There has lieen some in-

crease in leg hair.

The patient has been complaining of voice changes since about the
middle of June, 1943. This is particularly marked in the morning. Ob-
jectively, her voice is extremely huskj'- and cracks frequently. She
states that she can no longer sing.

The patient’s weight has been constantly between 170 and 175 pounds.

This patient continues to feel extremely well and except for slight

edema of the right leg has no symptoms. She has been considering re-

marriage for several years, and finally consented after two months’ treat-

ment. Libido has been greatty increased.

X-rays of the long bones, pelvis, and sloill are all negative. Blood
chemistry was as folloAvs after .six months’ treatment: N.P.N.—37.8;

creatinin—1.3 ;
cholesterol—302 ;

calcium—9.3 ;
phosphorus—2.12

;
phos-

phatase—2.85; total protein—7,45.

There is little change in the findings on bimanual examination.

Observations and Discussion

The final evaluation of a study such as we have undertaken requires

much time. The clinical course of each patient must be observed care-

fully for a long period and must be followed up by any pathologic data

which may ultimately become available. Because the final chapter in

each case may not be Avritten for some time, and because of the seA'cral

interesting clinical observations already made dui’ing the course of

treatment, this preliminary report seemed merited. This initial report

deals primarilj^ Avith our fiA'-e original patients although occasional ref-

erence to subsequent patients is made.

Among the early changes noted AA'^ere those manifested in the auiIvo-

A'^aginal tissues. A constant finding in our original group, and one

Avhich has been obseiwed in most but not all of our subsequent cases has

been hypertrophy of the clitoris. This observation has frequently been

reported by others during therapy Avith testosterone Avhen the dose has

exceeded 250 to 350 mg. per month. Enlargement of the clitoris in our

patients Avho haA^e received slightlj'’ in excess of 600 mg. per month has

been observed to begin after about four or five Aveeks of therapy and

has progressed until in most cases tlie organ has reached up to four

times its original size.

In most cases the tissues have remained someAA'hat succulent and ap-

pear somcAvhat engorged. They are not atrophic as one might expect

in patients aa4io have received large doses of x-ray and radium.

The reports in the literature relatiA^e to the effect of male honnone

therapy on the vagina as eAudenced by the A^aginal smear are conflicting.

Deanesly and Parkes® in 1936, AA^orking AAdth immature, ovariectomized,
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and adrenalectomized rats concluded tliat testosterone had a direct ef-

fect on the vagina manifested by opening of the canal with eomifieation.

Nathanson and Tovaie^'^ noted a profuse vaginal discharge in four pa-

tients following injections of testosterone and found that the discharge

consisted in part of cornified cells. All four patients showed an estro-

genic effect on the vaginal smears. Two had complete cornification.

However, other workers, working together and independently have re-

ported a transition to an atrophic, menopausal t^Tie of smear follow-

ing large doses of testosterone. There was a gradual replacement of the

usual large squamous epithelial cell tjqies characteristic of the normal

cycle by smaller, rounder, and more compact cells with large, well-pre-

served nuclei.^®'^^

In only one of our patients (Case 1, A. S.) has there been anj" e-vf-

denee of cornification. The estrogenic effect in this ease was moderate

and vaginal smears have changed very little since treatment was insti-

tuted. Vaginal smears made on the remainder of our original group

have consistent!}’’ shown small, round cells with large nuclei similar

to those reported by Papanicolaou, Ripley, and Shorr.^® The picture

has been varied between mucinification and atrophy.

In his discussion of androgenic therapy in gjmecolog}’, Salmon, after

amplifjdng his initial studies, concluded that the vaginal smear effects

varied ^vith the dose of testosterone propionate administered. In his

group an estrogenic type of smear was obtained only Avhen concentrated

courses (50 to 100 mg. per day) of testosterone propionate were admin-

istered for at least three weeks. Even 25 mg. dose daily for many

months did not produce this estrogenic-like action. This concept perhap.s

explains the varied results obtained by different investigatois and cer-

tainly is consistent with our findings.

A beard has appeared in nearly all our patients in from four to six

weeks and has become increasingly more marked with continued treat-

ment. Although, at first, in some cases bleaching sufficed to minimize

the unfavorable appearance caused by this facial hirsuti.sm, all of our

original patients have resorted to using a razor. There has been some

increase in the amount of hair on the legs in two cases and in one pa-

tient the amount and extent of pubic hair has definitely increased. Al-

though one patient reported early in the course of treatment that her

hair was falling out in large quantities on combing, this soon ceased

and all in all there have been no remarkable changes in the cranial hair.

Three of our original five patients complained of acneform erup-

tions during the first two months of treatment. These eruptions ap-

peared on the chest, back, and face. Although bothersome to the pa-

tient, this condition has been tramsient in each ease and has occurred in

many of our subsequent patients. Generalized itching has occurred

from time to time in one patient, but skin changes have othennse been

negligible. No breast changes have been observed.
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One of the most striking manifestations of treatment and one of the

most distressing to the patient has been change in voice. This first

began to appear in from four to six weeks, concomitantly with the en-

largement of the clitoris and appearance of a beard. In some instances,

the voice has become quite masculine in depth and in most cases has

become harsh and rasping in qualitjq eraeldng frequently in the course

of conversation. This hoarseness, as the patient subjectively describes

it, has been perhaps the most bothersome of the undesirable side effects

noted in the course of treatment.

Probably the most encouraging observation noted in our group early

in the course of treatment has been improvement of morale. There has

been a definite feeling of well-being bordering at times on euphoria.

There has been a marked change in mental outlook, for the most part,

from one of hopelessness prior to injections to one of cheerfulness. It

has been recognized for some time that symptoms of the menopause can

be controlled by administration of androgens and this may be in part

the explanation for tlie improvement seen in these patients in whom
menopause has been induced by radium and x-ray. Certainly less

fatigue, less nervousness, and in most eases fewer flushes were noted

after injections were under way.

Associated with the progressively increased feeling of well-being has

been a definite and consistent increase in libido. This has been constant

in our original group and in essentially all of our subsequent cases. It

has been marked enough in most instances to elicit voluntary informa-

tion from the patients relative to mattei’s of intercourse. For instance.

Case 1 (A. S.) has increased the number of times she has intercourse

per week from one to four and has asked if more would be harmful;

Case 2 (J. T.) has resumed intercourse after a 2-year lapse, is having

relations twice a week, and has several times inquired as to the possi-

bility of her husband receiving injections; Case 3 (M. B.), although no

longer living with her husband, has asked whetlier or not intercourse

would harm her because her sexual desires have become intolerable;

Case 5 (S. S.) had been considering remarriage for several years, and

finally wedded after two months’ treatment, aelmowledging a marked

increase in her sexual desires
;
Case 4 (R. G. ) ,

although not voluntarily

offering any information, readily admitted on direct questioning, her

libido was increased.

These observations were of particular interest to us in the light o£ con-

flicting reports in the literature. Salmon, in his fore-mentioned study,

reported that many of his patients experienced a definite increase in

libido during the course of injections and for several weeks thereafter.

The majority of his eases received more tlian 500 mg. of the hormone in

one month. The clitoris in many of these women became hj-peremic

and very sensitive to touch. These results were essentially tlie same as

in our group. Greenblatt, Mortara, and Torpin,^^ using pellet itn-
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plantation of testosterone propionate in varying dosage, likewise re-

ported a resurgance of libido in almost every one of 55 patients, who
once had had normal sexual desires.

However, Silberman, Radman, and Abarbanel,-^ using smaller doses

of 5 mg. two to three times per week, were able to control menopausal

s;^nTiptoms in 15 patients, but noted no change in libido. Interestingly

enough, Rubenstein, Shapiro and Freeman^^ have reported successful

relief in five women suffering from abnormally strong sexual desires

by the administration of 25 mg. of testosterone propionate at vaiwing

intervals. Since the exaggerated sex urge in these patient was defi-

nitely associated with premenstrual tension and since .such tension has

been successfully treated by te.sto.sterone propionate, relief may have

been on this basis. However this may be, there is certainly no question

as to the increase in libido in our group.

Particularly worthy of emphasis among our observations are: (1)

feeling of well-being approaching euphoria at times, (2) improved ap-

petite (some of our subsequent patients have notably gained weight),

(3) control of menopausal .symptoms (viz., depression, nervousne.ss, in-

somnia, and to a lesser degree flushes), and (4) increased libido. These

findings have been consistent and gratifying and of themselves seemingly

justify our efforts. The masculinizing effects of our large doses of

testosterone have been definite, but in most instances readily accepted

by the patient as secondaiy to her improved physical and mental well-

being. The realization that .something is being done for them coupled

with subjective improvement has apiiarently minimized the untoward

ma.sculinizing sjTnptoms, and has offered new hope to these unfortunate

patients. Their cooperation and faithfulness in keeping appointments

have been truly remarkable.

On the other hand, there is nothing to indicate that there has been

any regression of the malignant process in any case. Indeed, in one

case (Case 3, M. B.), there is definite evidence that the growth has

progressed during treatment. The metastatic supracla'\ncular ma.ss be-

came increasingly larger until x-ray Avas given and repeated x-rays of

the long bones have shoAvui progression of the bony meta.stases during

the last five months. Although it is true that the remainder of our

original group (particularly Case 4, R. G.) have done Avell in the light

of their prognosis prior to the onset of treatment, any retarding effect

on the cancerous groAvth remains unestablished. The effect of treatment

upon the malignant process Avill be difficult to evaluate, Avill require

much time, and should include the studj'' of any pathologic data Avhich

maj’’ ultimately become aAmilable.

Varying the dosage of testosterone .seems indicated. It is possible that

the desirable sjnnptomatic results above described may be obtained Avith

a smaller dosage AA'hich AA'ould eliminate the masculinizing effects. This

is being done in some of our subsequent patients.
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Summary

A series of patients \vitli previously treated but progressively ad-
vancing malignancies of the female genitalia have been given testos-

terone propionate in ai'bitraiy dosage of 140 to 150 mg. weekly. Cases
include carcinomas of the breast, ovaiy, Fallopian tube, uterine corpus
and cervix. A preliminary report of five eases in detail including car-

cinomas of the uterine corpus and cervix is presented. These patients

have been receiving treatment for ten months. A theoretical consider-

ation of the basis for this clinical investigation is given and our ob-

servations noted. Sj’inptomatically, these patients have been definitely

improved. Feeling of well-being, improved morale, control of meno-
pausal symptoms, and increased libido have all been regularly observed

and these observations alone seemed to us to warrant the administration

of male hormone in this unfortunate group of patients. To date, there

is notliing to indicate any regression or even retardation of the malig-

nant process.

Conclusions

1. All our patients have shown striking improvement in morale with

feeling of well-being bordering at times on euphoria.

2. There has been a definite improvement of menopausal symptoms

such as nervousness, insomnia, headache, depiession, and, in most cases,

hot flashes.

3. Increased libido has been consistent and marked.

4. With our arbitrary dosage (140 to 150 mg. per week) masculiniz-

ing symptoms have appeared in all patients and have included hyper-

trophy of the clitoris, development of a beard, and voice cliange. Acne-

form eruptions have occurred in three of our original five patients and

in many of subsequent cases.

5. Vaginal smears have tended toward the atrophic state and have

changed little during treatment. In one patient some suggestion of

cornification was seen from the beginning.

6. To date, there is nothing to indicate any regression or even re-

tardation of the malignant process in manner comparable to the ef-

fect obtained in estrogenic treatment of prostatic carcinomas. In one

of our original patients and in two subsequent cases, metastatic lesions

have been seen to progress during the course of Ireatment (one car-

cinoma of cervix and two carcinomas of breast).''

We are grateful to the Schering Corporation, Bloomfield, N. J., for the generou.s

supply of oreton (testosterone propionate) used in this study.
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Discussion

DR. ARTHUR H. CURTIS.—I have used, and have been greatly impressed

mth the therapeutic activity of the male sex hormone, testosterone propionate,

since it drat became available for use, some years ago. Please note that I say

“therapeutic activity” rather than “therapeutic value,” for the latter expres-

sion must still be held in abeyance.

We have long known that Perandren (Ciba), Oreton (Schering) or the same

product manufactured by otlier house.?, i.? potent in control of menstrual bleeding.

Its dependability is limited to that menstrual period during which it is admin-

istered, but any product which suffices for temporary'- control of hemorrhage is a

valuable aid in furthering permanent relief. Again, the male hormone eases the

menstrual molimen, and now that the hormone is available in the form of orally

administered tablets, it is a medicament of real value in selected ca.^es.

The usefulness of testosterone propionate in the relief of angina pectoris has

been verified by many observers. Here, its value is probably ascribable to the

production of prolonged vasodilatation. In older men, in selected cases and with

carefuRy adjusted dosage, the sense of well-being obtained, the disappearance of

fatigue, the resurgence of youthful vigor and the return of youthful emotions are

worthy of more than passing note.

I have become almost converted to the belief that estrogens, even in therapeu-

tically modest dosage, are a definite menace to many women because of their

carcinogenic influence. I avoid estrogens not only in those cases in which they cause

bleeding, but also in all cases with extensive endometriosis, or adenomyosis of the

rectovaginal septum, and in all those who have been operated on or irradiated for

carcinoma. In these cases, the male hormone finds its field of greatest promise.

For relief of patients with refractory menopausal symptoms small amounts of

testosterone propionate may be used in conjunction irith estrogens, or independently.

Strangely enough, although other symptoms are thereby commonly alleviated, the

flashes tend to persist; in fact they may be made worse, even bj' modest oral

dosage.

J.
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My experience Avith the male hormone in cancer cases, limited entirely to oral

administration, parallels that of Dr. Abel. Contrary to the usual stoiy in pa-

tients with malignancy, euphoria is a dominant feature. My patients have not had
hj’pertrophy of the cliloris, nor have they been annoyed by inordinate sexual appe-

tite. Hj'pertrichosis, however, has been more marked than in those younger women
to whom we formerly administered somewhat less perandren parenterally for relief

of menorrhagia. I assume that the considerably older age of cancer patients and
the continuous administration of the hormone arc factors. Regarding the effect on

the cancerous growths it would appear at this premature time tliat the male hormone
is an excellent palliative remedj', perhaps comparable with the helpfulness of palli-

ative irradiation. Several oases in which I would have expected an early return

of the growth have remained in a state of clinical arrest for a surprising period of

time. "Wlien once the growth begins to recur, the hormone appears to be unavailing

in arresting its progress.

DR. PHILIP F. SCHNEIDER.—This preliminary report on androgen therapy

in malignancy of the female genitalia is of considerable interest regardless of the fact

that no regression of tumor growth has been observed. The clinical improvement

which has been reported in each patient, particularly in view of the advanced stage

of the carcinoma, seems to justify the use of these substances and provides a method

for further study of the relationship of the endocrines and carcinoma.

The conflicting reports in the literature regarding the results obtained with

endocrine substances can usually be explained to some extent by the dosages em-

ployed. In the use of insulin, for example, the importance of accurate dosage is

clearly demonstrated not only clinically but by means of blood sugar determinations.

It is Icnown that the nearest approach to the true physiologic normal can be ob-

tained onlj' by exact controlled dosage, while the administration of excessive or de-

ficient amounts of insulin always produces abnormal physiologic effect.

In a considerable experience with e.strogcnic substances in the treatment of men-

strual and ob.'itetrical disorders duo to estrogenic deficiency and in treatment of the

menopause, similar observations have been made. The same symptoms and effects

which are due to an estrogenic deficiency can be produced in the same patient by
the administration of excessive amounts of estrogenic substance, while the nearest

approach to the normal physiologic condition, both subjectively and objectively, can

bo obtained only bj' administration of the exact amounts necessary to compensate for

the individual deficiency. This point is also demonstrated bj' our experience with

the sjuithetic estrogenic preparation, stilbestrol. In our earlj- experience with this

substance the nausea, vomiting and bleeding accompanying its use were first at-

tributed to a toxic effect of the substance itself. Subsequent c.xperienco has re-

vealed that these so-called toxic effects were merely the results of overdosage. It

seems logical to conclude that similar abnormal reactions may occur in the use

of androgenic substances as is evident in all of the cases reported. The masculiniz-

ing effects and the occurrence of excessive libido which have been encountered in

each of the five cases must be considered abnormal physiologic effects due to over-

dosage. It seems likely that with individualized dosage, which in this instance could

bo described as the maximum dosage possible in each instance, which would fall just

short of producing the abnormal physiologic effects described could be expected

to produce the maximum beneficial effect as far as tumor growth is concerned if

any such beneficial effect is possible. The authors have made no statements as to the

effect of androgenic therapy on bleeding which was present in any of the five cases

when androgenic therapy was instituted. It would be interesting to Icnow what

their experience has been.

DR. EDWARD ALLEN.—Some months ago we began to look for suitable cases

for this type of therapy. We felt in the beginning if any tumor were to be af-

fected by androgenic therapy it should be an ovarian tumor. While waiting for such
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cases to appear, 'wo obtained four cases of carcinoma of the cervix. Eatlier large

doses over a considerable period of time gave tlie same general effect as Dr. Abel

described, but no effect on the sjunptomatology or changes in growth.

We then found three ovarian carcinomas that seemed to u.s to be in the right

age group and with such extensive involvement that we could evaluate the relief of

sj'mptoms. One was a young woman of 27, one was 38 and one was 51 years of

age. We taught these patients to, take tiieir Jiypodermics of penandren.

One case was so extensive that we felt ju.stitied in withholding anj’ other type of

therapy, while the other two were given x-ray therapy. TJie one receiving no x-ray

is now dead of a generalized carcinomatosis. She had had a bowel obstruction for

which she was operated upon t^vice. At the pulmonaiy operation, carcinoma was

found spread all over the abdomen, but she had no visible growths at the time of

the second operation. All three patients developed hirsutism but none showed ap-

preciable changes in the clitoris. Wo did not question these patients specifcally

about their libido, but the two married ones did .speak voluntarily of a marked in-

crease. None of them gave evadence of or complained of menopausal symptoms.

One of the patients treated also by x-ray had undergone two operations, the first

being done for the removal of one ovary' only, no carcinoma being present or at least

no diagnosis being made at that time. The second operation completed the castra-

tion and removed the uterus, x-ray' therapy' being sul)sequently' given. When we

first saw her, this patient had marked edema of the legs but at the end of a month,

and a half on androgenic therapy, this edema had all disappeared. She felt very

much better and she is back at work. The last time I saw her she had what you

might call euphoria, and, though sho has hard nodular masses all over the left .side

of the abdominal wall, .she appears to bo a healthy woman.

The last case had been sent to Chicago to a general surgeon for excision of a

tumor of the navel which had been treated by' applications of silver nitrate by' a

phy'sician who had not been aware that she had this huge tumor in the pelvis. The

ovaries were removed but the uterus left in on account of its fixation in the pelvis

by' carcinoma. She gained fifteen pounds after the operation although .she had

masses of microscopic carcinoma that I believed would kill her in a short time.

That is a year and a half ago and she is now getting discouraged with no longer

any feeling of -well-being. The androgenic therapy' did not stop the growtli of the

tumor, but I do feel that all three of these patients lived longer than imder or-

dinary circumstances and felt better during this time.

DR. ARTHUR H. CURTIS.—Two of the few ca.ses that I followed had the

following: one a primary' growth -ivliich originated either in the tube or in the ovary',

and the other, an extensive malignant granulosa cell tumor of the ovary'. This is

rather interesting in view of Dr. Allen’s comments. Both of tho.se are getting along

very nicely.

DR. ABEL (closing).—I would like to amplify a little our report on the quc.stion

of bleeding. Our original five patients had had either x-ray' or radium, so that the

menopause had been prewously' Induced, and none had bleeding at the time of

treatment. There were two cases of carcinoma of the breast, however, which were

having menses at the time treatment was instituted. Menstrual periods stopped

promptly' in each case.

Relative to voice change, there is one other point of interest. In two of our

original five patients, the vocal cords were edematous and pale on laryngoscopic

examination. That was about the only' change observed.



DEVELOPMENT AND DEGENERATION OP OVUM AND
FOLLICLE AS OBSERVED BY INTRAVITAL STAINING-

ER^V]:^^ 0. Strassmann, M.D., Houston, Tex.

A CORRECT understanding of any organ is based upon tlie study

of its anatomj’’ and the studj’' of its physiolog}^ The anatomic

approach consists of macroscopic and microscopic findings obtained

after the death of tlie organ. The physiologic approach consists of ani-

mal experiments and chemical reactions during life.

The anatomic, espeeiallj'’ histologic, apiDroach has the advantage of

providing readable pictures which stand before us as facts. It has tlie

disadvantage that such illustrations demonstrate the structure, not the

function.

The physiologic approach has the advantage of dealing with living

tissue. It has the disadvantage that its findings are open to divergent

interpretation.

Both methods are limited insofar as the ovary is concerned. Further

progress is attained by eombinuig both methods.

An example of such combination which proved to be of practical value

is the use of endometrial biopsy as a mirror of ovarian function.
'

Another combination is the use of vital staining instead of postmortem

staining. Dyes loiovn by their physical and chemical properties, in-

jected during lifetime, provide histologic pictures which tell us how

organisms or individual tissues deal with or respond to these substances.

Such method, therefore, throws light on certain unsolved pi’oblems.

As far as the ovary is concerned, the use of vital staining has been

limited and not veiy successful. The reason is that these oi’gans are as

well protected chemically as they are physically.

It has been our endeavor to observe the development and degeneration

of follicle and ovum under the influence of intravital staining, and to

have seen whether or not new information could be obtained in regard

to any of the numerous problems hitherto unsolved.

Definition of Vital Staining

“Vital staining” can be defined as the injection of dyes into the living

organism and the resultant staining of living tissues. “Supravital stain-

ing” is the term used when the tissues ai-e removed first from the living

organism and immediately stained afterward. The term “Supravital

staining” should also be used when the stain is mjected during life,

•Presented at the Annual Meeting of the Texas State Medical Association May
3, 1944 at San Antonio and the Texas Association of Obstetricians and Gynecol-
ogists, Nov. 26, 1943 at Houston. Texas.
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Irat causes the death of the organism. “Intravital .staining” i.s the

method which is applied dniang lifetime, without causing death or la.st-

ing damage to the organism.

We .shall see later tiiat liy microscopic examination, we can easily

differentiate between intravitally and supravitnlly stained tissues and
cells.

Dyes for vital staining can he injected intravenou.sly, intramuscularly,

intraperitoneally, suhcutaneously, etc.

History of Vital Staining

The liistoiy of vital .staining covers a period of about seventy yearn.

There have been two distinct phases.

The fir.st phase con.sists of the injection of dyes and the observation

of how they were eliminated by the organism. Tims, the functions of

kidneys, liver, salivaiy glands etc., ivere .studied (Heidenhain,’ Krau.se^).

The second pha.se is interested in the storage of dyes within the or-

ganism (Aschoff,^ Moellendorif"' and co-workers). It has been found

that the retieulo-endothelial system plays a leading role in this proce.ss.

Acid dyes are le.ss toxic because they invade primarily connective

ti.ssue. Alkaline dyes are more toxic because they have no .selective

affinity and invade almost any type of tissue. Some dyes stain by

diffusion (time staining), others are stored as g)‘anules. Those which

stain by diffusion arc eliminated rapidly. Those which are found as

granules are stored over a longer period. The storage takes place in

the cytoplasm. The living nucleus never takes any stain.

Parenchymatous and epithelial cells do not take any stain. Excep-

tions are those organs which eliminate the dye. The material which is

injected into the blood stream is first deposited in the least important

parts of the body, the connective tissue. From here it is transferi’cd

1.0 the kidneys, salivaiy glands, intc.stines and liver for elimination.

The most important organs of the organism, the central neiwous .sys-

tem and the reproductive glands, arc best 7)rotected against invasion and

therefore, hard to attack by rital .staining.

History of Vital Staining of the Ovary

Vital .staining of the ovaries has been undertaken almo.st exclasively

with dyes which are stored as granules. Borell,’ a co-worker of Aschoff,

obseiwed the .storage of lithium carmine in the granulosa of degentwating

follicles. Goldmann® obseiwed the pre.sence of dye granules also in the

granulosa of growing follicles. Eisler," a co-worker of von jMcellendoiff,

repoiTcd the occurrence of trypan blue in growing as well as degenerat-

ing follicles. Italian authors succeeded in staining the connective tissue

of the ovary.

To force .staining compounds into the ovum itself within the living

ovarj' has not been achieved as far as we could a.seertain from the litera-
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ture. It has been our endeavor to till this gap. The ovum is the veiy
center of the reproductive female organs. To accomplish this seemed
to promise broadening of our knowledge in various directions.

Method and Material

Success or failure of our experiments depends upon the choice of the
dye and the choice of the animal. So far as the stain is concerned, the
following conditions have had to be fulfilled

:

1. The d.ye has to be acid, water-soluble and not fat-soluble. Alkaline
and fat-soluble compounds are toxic.

2. The dye has to liave the property of fast diffusion, in order to

invade tissues otherwise not approachable.

3. Dyes uith the tendency to be stored as granules could be more
or less discarded, since their almost exclusive use in the hands of ex-

perienced workers has not achieved the vital staining of the ovum
proper.

Indigo carmine fulfills the conditions afore-mentioned. We used a

2 per cent solution. In a few instances, trypan blue and neutral red
were used.

So far as the animal is concerned, the following conditions have had
to be fulfilled

;

1. The animal has to have sufficient size to permit intravenous in-

fusion of the stain by the drip method.

2. The animal has to have sufficient power of resistance to withstand
a general anesthesia over a long period, and then a laparotomy,

3. The animal has to have ovaries of satisfactory size and a sufficient

number of active, i.e., growing and degenerating follicles.

The common house cat fulfills the conditions outlined. We used

twelve 1- to 2-year-old females and one male. Ten cats received 2 per
cent indigo carmine in increasing doses from 50 c.c. to 600 e.c. intra-

venously. Best results were obtained with the 200 c.c. dosage (intra-

rital group). Larger amounts caused circulatory damage and death

(supravital group).

One cat received 350 c.c. of 0.5 per cent trypan blue, 1 eat 90 c.c. of

neutral red. The male eat was used to give us an opportimity to study

the male sex glands by the use of vital staining. One cat was pregnant

and gave us an opportunity to study the uterus, placenta, fetus, and the

amniotic fluid.

Indigo carmine and tr^TDan blue gave similar results so far as the

ovary was eonceimed. We would like to point out, howevei’, that the

elimination of these compounds through the kidneys takes place in op-

posite ways.

Indigo carmine is eliminated through the tubules (Fig. 1), while the

glomeruli show no stain. Tiypan blue is eliminated through the

glomeruli (Fig. 2), while the tubules are entirely inactive. The elimina-

tion of trypan blue is considerably .slower than that of indigo carmine.

The latter diffuses more rapidly into the tissues. Both principles were

helpful in our work.

Neutral red is toxic because it invades all tissues. For our experi-

ments, it proved to be of no value. In all instances of inli*avital stain-

ing, it was impressive to see the entire animal turn blue and still act

normally after regaining consciou.sness from the anesthesia.
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The ovaries, tubes and uteri were removed at laparotomy. We also
studied all other inner organs in some of the animals. We limit this

report to the obseiwations on the ovaries.

The removed organs were rapidly dehydrated, fixed and finally em-
bedded in such a way, that any loss or diffusion of the intravitally ap-
plied stain was avoided. Serial sections wei*e made from all ovaries.

Eveiy other section was eounterstained by different methods. The odd
numbered sections received no eounterstain and showed the idtal stain

only.

(Exact details of material and teelmique are published elseivhere.®)

Observations on Ovum and Follicles

A picture of an intraritally stained ovary under low power shows

the albuginea to be blue but the primordial follicles colorless. The grow-

ing follicle is partly blue, partly udthout stain. High power gives us

more detailed information.

I

t

Fig, 3, Ovarian cortex intravitallj" stained. Primordial follicles near albuginea

without stain. Collapsed, degenerated follicle in stroma stained.

Figs. 3 to 12 are black and white reproductions from colored slides. The dark
areas represent the blue vital stain as described in the paper and observed in

the original microscopic sections.

Primordial Follicles

Under high power, we see the cai’dinal difference between primordial

follicles in the resting stage and those which are degenerated (Pig. 3).

Living pi'imordial follicles do not take any rital stain. Degenerated
primordial follicles are deeply stained. In other words, livuig primordial

follicles, representing the most valuable building material of the ovary,

are exceptionally well protected and at the same time excluded from
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the circulation of blood and lymph stream. Degenerated follicles, on
the other hand, are useless and therefore, the ideal place to deposit

harmful foreign material such as the stains. They take the stain, even

if the surrounding stroma remain untinged. They can also be recog-

nized by the collapsed outline of the ovum.

Fig. 4.—Small Graaflan follicle intravitally stained. The dye- is found in the zona
pellucida of the ovum and in the liquor folliculi.

pjg-. 5 ,—Large Graaflan follicle intravitally stained. Dye is present in zona pellucida.

liquor folliculi and .surrounding blood ves.sel.s.
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The Growing Follicle

The grovang or Graafian follicle responds in a very typical way to

intravital staining. We ahvays find the material at two places, in the
liquor and at the zona pellneida of the ovum. The inside of the ovum

Fig. 6.—Supravitally stained small Graafian follicle. Intensified staining of zona
pellucida, liquor and biood vessels. Appearance of dye in nucleus of ovum.

Fig. 7.—Supravitaliv stained ovum of large Graafian follicle. Dye in nucleus and
zona pellucida.



350 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

and the granulosa cells remains colorless. Fig. 4 demonstrates these
facts in a small Graafian follicle. Here the liquor formation is just
beginning in both poles. Tliis follicle, by the way, shows also the theca
interna cone which we described in previous publications. Fig. 5 repre-
sents a large Graafian follicle. Here, again, the zona pellueida sur-

rounding the ovum is deeply stained. There is also considerable staining
of the liquor, especially in the neighborhood of the cumulus ovigerus,

indicating that this part of the follicle is the center of circulatory

supply. There is one degenerated primordial follicle deeply stained in

the adjacent sti’oma.

By increasing the amount of dye to the point of the animal’s death
(supravital staining), we obtain the same features only more intensified.

(Fig. 6.) The zona pellueida shows a blue double contour. The inter-

cellular spaces between o^a^m and liquor in the corona radiata become
visible. In addition, crystallized indigo carmine is present in the blood

vessels, which is a sure sign of cireulatoiy failure or death of the animal.

Fig. 7 demonstrates the ovum of a large Graafian follicle by supra-

vital stain. The nucleus has taken up the stain, indicating the death

of the ovum proper. The nucleus in the living ovum under intravital

staining remains colorless. The oMim is the most sensitive cell in the

follicle and the first one to die. The granulosa cells in Fig, 7 are still

alive as indicated bj'’ their lack of blue stain.

Death is a slow process. Vital staining is a good method to study the

progress of dying in the individual elements of the Graafian follicle.

There is an important difference in the picture we obtain in ovaries

when the animal dies and the Graafian follicles die -with it on the one

hand, and wlien the follicle degenerates in a living animal on the other

hand.

Degenerating Ova and Follicles

The degeneration of a follicle begins in the ovum. Vital staining is

a method to detect the onset of degeneration at a time when no change

of form or structure is visible.

Fig. 8 represents a small growing follicle vdtli beginning degeneration.

The ovum is flooded with blue material. The nucleus is darkest. The

granulosa cells are stainless, therefore, still alive. There is no zona

pellueida in the ovum of small follicles.

When degeneration progi’esses in small follicles, the ovum loses its

round form and collapses. The granulosa cells disappear by absorption

(Fig. 9).

An important fact is revealed by these pictures. The ovum governs

the foUicle. Degeneration of the follicle begins in the center or nucleus

of the ovum, progresses to the ooplasm and finally leads to the destruc-

tion of the granulosa.

The degeneration of lai’ge follicles takes place in a similar way. The

only difference is caused by the zona pellueida, which prevents the flood-

ing of the entire ovum at one time. Infusion of the stain takes place

where the zona is alx’eady weakened. Where the double contour in-

dicates that the zona is still intact, we find the adjacent ooplasm im-

stained. (Fig. 10.)

As afore-mentioned, the degeneration of tlie granulosa cells does not

coincide vuth or precede that of the ovum. It is tlie oxnim which causes

‘ the degeneration of the granulosa cells. In larger follicles, this process

begins at the inner layers adjacent to the liquor (Fig. 11.)
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Fie. 8.—Beginning degeneration in small follicle, mtravitally stained. Entire ovum,
nucieus and ooplasma flooded with dye.

Pig. 9.—Progressing degeneration of two small follicles. Ovum flooded with intra-

vital dye. Granulosa in one follicle absorbed.
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Fis. lO.-Largc follicle in partly filled ^vith stain. Nucleus

T irce follicle. Beginning degeneration of cSls.

and in chromatin droplct.s in liquor from broken-down granulosa



STRASSIMANN; INTRAVITAL STAINING 858

The innermost layers of granulosa cells take up the stain, while the
outer layei’s are still without color.

Finally, the outer layers also succumb. There is a difference in
various parts of the follicular wall. The sectors close to the ovarian sur-
face degenerate earlier than those located deeper in the ovarian stroma.

The liquor of degenerating follicles contains deeply stained chromatin
derived from brokendown and dissolved granulosa cells.

There are two distinct forms of follicle degeneration, the regressive
and the progressive form.

We have seen here several pictures of the regressive form, which
ends with the complete disappearance of the granulosa cells leaving
nothing but a cj’-st vnthout any epithelium.

Fig. 12.—^Degreneratecl follicle intravitally stained. Pseudocorpus luteum. Collapsed
ovum deeply stained enclosed in granulosa lutein cells.

The progressive form consists of a transformation of the granulosa

cells into lutein cells, which become big by fat accumulation. These cells

wliich fill out the entire follicular cavity do not take any of our stain

on account of their fat content. (Fig. 12.) Such a degenerated follicle

is not easily distinguished from a true corpus luteum. Only the pres-

ence of a degenerated ovum indicates that the follicle did not iniptux'e.

The ovum being dead is deeply stained and its shape in its final stages

is one of complete collapse, an 'empty shell.

Summary

Intravenous injection of indigo carmine and tr3Tpan blue is established

as a method for intravital stainuig of the ovaiy. Not only the follicle

walls, but also the owun could be visualized. We observed the entire

cycle tlrrough which most foUicles go from the resting stage of the

primordial foUicle through the stage of the growing Graafian follicle

into the various forms of degeneration. We have seen the different,
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distinct, and typical ways by which the various forms and elements of

ovum and follicle respond to the visible foreign material.

Problems and Conclusions

1. Th& Predominant Role of the Ovum.—^Intact ova and granulosa

cells do not take the stain. It is a sign of cellular death or degeneration,

if the dye appears Mutliin the nucleus or the eytoi)lasm. Intravital stain-

ing indicates the beginning degeneration of the ovum at a time when

no change of structure is visilile. This enabled us to .show that the de-

generation of any follicle begins in the nucleus of the OAUim, progressing

further to the ooplasm, and finally to the granulosa cells. In other

words, the ovum governs growdh and decay of the entire follicle. The

findings verify the opinion of Robert Meyer® that the follicle depends

upon the ovum.in eveiy phase of its development.

2. The Ongin of the Zona Pellucida.—The zona pellucida of intact

ova takes intravital stain. This fact can be used in the discussion con-

cerning the origin of the zona. Karly authors (Waldeyer,^® Pflueger,”

NageP®) claim that the zona is a product of the granulosa cells sur-

rounding the o^’^lm. French authors contend that the zona is produced

by the ovum itself. A third group believes that the inner layer of the

zona is secreted by the ovum, the outer by the granulosa cells. Our

observations show the intimate connection between the zona and the

interspaces between the gi’anulosa cells. No connection Ijetween the

ovum proper and the zona could be visualized. This makes it probable

that the zona is deposited from the outside to the ovum, like the calcium

deposits of a hen’s egg, and not secreted from the inside of the oviun.

3. The Origin of the Liquor Folliculi.—The origin of the liquor has

been attributed to liquefaction or dissolution of granulosa cells. Some

authors believe that the liquor is secreted by the granulosa cells. Our

technique of vital staining indicates life or death of any cell. We have

not seen one single instance of a degenerating di.ssolving granulosa cell

in a living follicle. We have not observed any secretory activity of the

granulosa cell. We have, on the other hand, demonstrated that the

liquor depends closely upon the activities of the circulation of blood and

lymph. It can, thereforo, be concluded that the liquor is a secretory

product derived from the blood ve.ssels and the lymphatics, possibly

modified by the influence of the granulo,sa cells, but definitely not by

their liquefaction.

Practical Problems for the Future

A great variety of physiologic and pathologic changes takes place in

the ovaiy' during lifetime. In addition, it is exposed to the influence of

chemical, physical and electrical factors from the outer world. Medi-

cine, itself, applies methods of treatment in all specialties, which may

have some unlmown effect upon the ovaries, e.speeially the follicles and

ova, in other words, upon the future generation. Two examples to be
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named here are the possible effect of radiation and that of an overdosage

of estrogens. "What amount of damage is done to the germinative cells

in these and other instances is of great importance.

Intravital staining as described previouslj’' is a method which gives

ns actnal pictures of development and degeneration in the living ovary.

It is a test for health, decay and death of any individual ovum and

folHcle.

It offers itself as a method to study the ovary, also after it has been

subjected to any factor which maj’^ be pathogenetic. Animals could be

treated first by radiation, various drugs, diets, etc., and then their

ovaries studied after the d3’-e has been injected intravenously. A wide

field of experiments can be visualized in which intravital staining serves

as a key which may open the gates to future Icnowledge and experience.
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PAPILLAEY LESIONS OF THE CEEVIX UTERI IN PREGNANCY

Hugh A. Ed^mondson, M.D., Lko M. Levi, M.D., NewtoxV Evahs,
AA'D Pauua Houk, M.D., Los Axgeees, Calif.

(From the Pathology and Jtadiology Services of the Los Angeles Cminiy Hospital

and the Pathology Departments of the University of So^ithcrn California

and the College of Medical Jivangclists)

The a.ssoeiation of proliferative or papi]Ioniatou.s lesions of the cervix

with pregnancy presents a pinblem in etiologj' and diagnosis which

is not generally appreciated. In the literature these have been termed

proliferative lesions, papillomas and eondjdomas.

Cullen’ states that eondjdomas may occur during jiregnaney and may
be mistaken for srpiamous cell carcinoma.

Norris^ in 1913, mentioned that condylomas of the cervix may occur

during pregnanejL It Avas his belief that they were secondary to gonor-

rheal cervicitis. He recommended histologic examination to exclude car-

cinoma in such lesions, especiallj' if they presented a caulifloAver appear-

ance.

"Whartou'’ in 1921, considered condylomas of the cervix to be “one of

the rarest of gynecological d3sorder.s.” He reported three eases. Two
were gonorrheal in origin, and one was tuberculous.

Hofbauer* in 1933, called attention to proliferative changes in the

cervical mucosa and glands during the various stages of pregnancy.

These Avere characterised by hyperplasia of the columnar epithelium,

increased mitotic activity, A'acuolization of many of the epithelial cells

and occasional cell nests in the tissue beneath the mucosa. Squamous
metaplasia of the cervical glands and hyperplasia of the epithelium

of the squamous portion of the ceiwix Avere mentioned. In one of his

patients, a small ai'ea of proliferation persisted for forty Aveeks after

the termination of pregnancy. Hofbauer belicAmd that the anterior

pituitaiy hormone might be re.spon.sible for these groAvths. He also

raised the que.stion of the possibility of .such epithelium becoming

malignant. In his studies, he found no CAudence of epithelial iiiAmsion

as the cells ahvays rested upon a definite basement membrane. He did

not mention any gro.s,s changes.

Bnglandert in 193.5, reported seven cases of poljiAs of the cervix in

pregnanej'. Though no microscopic examination Avas done, it was bao-

dent from his description that these should be considered in the

category of papillaiy tumors of the cerAUx occurring during pregnancy.

The age of his patients ranged fram 19 to 26 years, six AA'ere operated

upon, and in fiA^e excellent results were obtained. Abortion occurred in

one, following operation. Ho described the lesions as both single and

multiple groAvths.

!Hore recently,. iMer.shon" reported tAA'o instances of papillomas of the

ceiwix occurring in young Avomen, each aged 22, and in the sixth Aveek

of their pregnancies. These Avere at first diagnosed as .squamous ceil

carcinoma, Grade I, by the pathologist. Additional biopsies and rcA’icAV

350
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of slides b.y several pathologists resulted in the diagnosis being; cliaug'ed
to^ papilloma in each instance. Both patients "were treated with 2,300
milligTam hours of radium, ivhich resulted in the prompt disappearance
of the tumors. Later biopsie.s disclosed no evidence of tumor.

DeLee' in his textbook states that he had seen three instances of
nodular hjT^ertrophy of the cervix in pregnancy. No further descrip-
tion is given.

We are reporting five cases of clinically evident lesions of the cervix

occurring during pregnancy, and one case in which the diagnosis of

pregnancy Avas only presumptive. Our finst ease has previously been
reported bj'- Mershou.

FIS'. 1.—Multiple small confluent papillarv' stalks covered with hyperpla.stic epithelium.
(XIOO.)

Case Reports

C.ASE 1.—F. S., a Avhite married female of 22 years of age, para ii,

gravida W entered the Los Angeles Couiity Hospital December 15, 1937,

AAuth a history of having had cramps and passage of clots on December
10, which Avas folloAA'ed by the passage of an embryo. Her last menstrual

pei-iod had been November 7, 1937. On physical examination, the cervix

AA'as obseiwed to have bilateral lacerations and a polypoid circumoral

groAAdh. A biopsy Avas done at the time of dilatation and curettage on

December 18, 1937. At this time the uterus AA'as enlarged to one and
one-half times normal size. The urine contained an occasional leucocAde

and the blood Wassermann AA’-as negatiA'c. The fii'st diagnosis Avas car-

cinoma and the patient Avas given 2,300 milligram hours of radium be-

tAveen December 27, 1937, and January 3, 1938. Another biopsy Avas

done January 18, which shoAved no eAudenee of malignancy. The patient

menstruated" in February, 1938. When .she Avas last seen in the clinic,

on October 9, 1939, there A\’as no tumor present. The cervix AA’as smooth
and apparently normal.

Histologic examination of tissue taken on December IS, 1937 : A
rectangular portion of cervix is composed of cervical glands and thick

hjTierplastie squamous epithelium. In the latter, there are tAA’o types
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of changes. The first of these is characterized by a uniformly hyper-
plastic epitJielium with broad, deep, rete cones and long, narrow
papillae. (Fig. 5, Case III.) Some papillae appear to have arisen as
small buds from the tunica propria and are seen only in the basal por-
tions of the epithelium.

In the second tj^pe of change, the epithelium is much thicker. Its

architecture in general is that of multiple papillary stalks covered witli

thick layei’s of epitlieliuni -which fuses indiscriminate!}^ rrith that of

other .stalks. (Fig. 1.) The papillary .stallrs do not have a -visible tree-

like arrangement, but contain multiple .small blood ve.ssels and a delicate

stroma. The basal epithelium covering the stalks is tall and basophilic.

Proceeding outward from the basal layer, the cells mature to-nurd the

periphei’y of each papillary unit much as do cells of the normal
squamous epithelium of the cerrix. Certain differences, however, can

be noted. Throughout the epithelium the nuclei are larger than normal,

vary in size to a moderate degree, are h}T)erchromatic and mitoses are

more abundant than normal in the basal portion. Cell borders are

fairly distinct and most of the epithelial cells are of the prickle cell

variety. In the superficial cells near the smTace, a few vacuolated cells

are present. Keratinization may be seen in some of the surface cells.

Pie. 2.—Drawine of papillarj' tumors of the cervix (1%X actual size).

The cervical glands are lined with a single layer of tall, columnar

epithelium. Some contain areas of squamous metaplasia. A few of the

glands are cystic. Throughout the tissue, there is abundant infiltration

^vith neutrophiles. In addition, there are a few areas of round-cell in-

filtration between the glands.

Small ne.sts of epithelial cells in the connective tissue beneath the

basement membrane are occasionally noted. They seem always to rpt

on a definite basement membrane. These may represent in some in-

stances, complete plugging of the mouths of cerrical glands.

Case 2.—^B. A. K. A white married primiparous female of 22 years

of age was referred to the hospital for treatment of carcinoma of the
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Pig'. 4.—^Large hyperchromatic nuclei and mitotic figure. (X450.)
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cervix, Grade III. She entered February 7, 1940, nine days post
partmn, followng delivery of a full-term baby at another hospital. De-
Hvei^ had been aided by insertion of a bag to control hemorrhage.
Patient stated .she had had some ivliite ^seharge since onset of

menstruation at the age of thirteen. On examination, large papillary

tumors of the cervix were noted. (Fig. 2.) The blood Wa.ssermann
was negative. On Febimary 19, the eerrtx %vas given 800 milligrams

radium (filtered tlirougli 1 mm. platinum). Tlie appearance of the cer-

vix began to improve promptly after treatment, but it was not entirely

free of change until May 7, 1940. Beginning IMarch 36, 1940, menstnial

periods have been regular.

Histologic examination of tissue removed on February 19 : This

illustrates a third type of change in epithelial overgrowth. Tliere are

multiple, large, discrete, paiiillary growths of various .sizes (up to 5 ram.

in diameter). They have a central connective tissue stalk, in which

there are many blood vessels and an occasional ceiwical gland. (Fig. 3.)

From the large central stalk, branching papillary processes extend into

thick squamous epithelium, and finally, near the surface, the smaller

papillary stalks end in an ai’rangement similar to the second type de-

scribed above. In the .supei'fieial portions of the tumoi’S vacuolated cells

ai-e common. IMito.ses are numerous. (Pig. 4.)

Fig. 5.—Broa<J deep rete cone.*? and long narrow p.ipiJlae. (X2.7.)

Ca.se 3.—J. E. C. A white married primipai’ous female of 18 entered

the hospital Augu.st 16, 1940, in labor and at term. A low forceps de-

livery was done after six hours of labor. At time of delivery, a gray-

white ulcerated lesion of the squamous portion of the cej'vix Vr’a.s noted-

It extended throughout most of the circumference of the cervix near

the external os. A bioii.sy was done at this time.

The blood Wassennann was negative. .The urine was without change.

The patient returned for examination four weeks post partum, on Sep-

tember 12, 1940, at which time only a thin, white sear could be seen on

the cex’vix. Further periodic examinations were done and a cauteriza-
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tion of the affected area on the cervix vas performed on October 31,
1940. Cervix was pronounced complete^ healed on June 19, 1941.

_

Histologic examination of tissue taken at time of delivery : The sec-
tion contains both cervical glands and thick masses of hj^ierplastic
squamous epithelium. The changes differ little from those seen in
Case 1. Acute inflammatoiy changes are rife. The broad, deep rete
cones and long papillae are especially noticeable. (Fig. 5.) There is

some squamous metaplasia of the cervical glands. (Fig. 6.)

Pig. 6.—Squamous metaplasia of cervical glands. (X150.)

Case 4.—R. L. A white married primiparous female of 22 years of

ag’e, first entered the hosiiital on August 9, 1941, because of sudden pain
in left upper quadrant, localizing in the right lower quadrant. There
was moderate tenderness and guarding of the abdomen. The patient was
operated on and several necrotic hydatids of j\Iorgagni were removed.

An early intrauterine pregnancj^ Avas observed. RecoA’^ery Avas unevent-

ful. The patient next entered the ho.spital on October 7, 1941, for the

removal of a condylomatous groAAdh on tlie cervix, diagaiosed in the out-

patient department. She had complained of excessh’-e vaginal discharge.

The blood Wassermann and Kahn tests AA’-ere negative. Ceiwical smears

and complement fixation tests AA^ere both negative for gonorrhea. On
examination, three large caulifloAA’er gawths, 2 to 3 cm. in length Avere

seen on the cervix. These Avere remoA^ed by dividing them at their base

and cauterizing the bleeding points. The patient delAered a full-term,

7-pound baby on April 15, 1942, at Avhieh time no mention aaus made
of the cerAux.

Histologic examination of tissue taken on October 7, 1941: There are

large masses of hyperplastic epithelium in Avhicli a feiv cerAucal glands

are present. j\Iuch of the groAvth has taken tlie form of large discrete

papillaiy stalks, 'similar to that seen in Case 2. Areas of early keratini-

zation are present; some of these form small “pearls.” Vacuolization

of the epithelial cells is common (Fig. 7).
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Pig. 7.—^Vacuolization of epithelial cells covering papillary stalks. (XIOO.)

t

Case 5.— M. A IT-year-old white married female came to the

hospital on September 22, 1941, complaining of painful breasts and
vaginal bleeding of four days’ duration. This has followed a period of

amenorrhea, which began following a menstrual period on July 1, 1941.

On examination, the cervix was soft and the corpus was slightly en-

larged. Blood Wassermann and Kahn tests were negative. The urine

contained many pus cells. Dilatation and curettage was done on Sep-

tember 29, 1941. This showed no evidence of pregnancy. Her second

entry to the hospital was on December 4, 1941. Again, she was con-

sidered a possible pregnancy because of a missed period in October.

Cramps and vaginal bleeding had been present for tv’^elve hours. A
biopsy was taken of the cervix because of a small papilloma. His-

tologically, this is similar in all respects to Case 1. Mitoses were par-

ticularly abundant (Pig. 8). The patient returned several times to the

clinic and, when last seen on April 20, 1943, the lesions had disappeared

except for a small eeiwieal erosion. She still complained of a vaginal

discharge. Repeated cervical smears were negative for gonococcus.

This is a case of presumptive pregnancy only, but it is included be-

cause of the resemblance of the tumor growth to the others, and it

presented much the same clinical problem.

Case 6.—L. C. A. A primiparous Mexican female of 17 yeai-s of age,

entered the hospital on February 12, 1942, at term and in labor. She

delivered spontaneously a 7-pound, 2-ounee male infant. When a repair

of cervical lacerations was done following delivery, a small pearl-white

area of thickening was seen on the ceiwix. A portion was removed for

histologic examination. So far the patient has not returned to the

obstetric clinic.

Histologic examination .- There is a small nubbin of epithelium pro-

jecting above the cervical mucosa. (Fig. 9.) Its architecture is that of

the second-type lesions, i.e., thickening of the squamous epithelium with

multiple small, papillary stalks.
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Pig. 8.—Many mitoses, hyperchromatic nuclei and variation in size of nuclei are sug-
gestive of cancer. (X450.)

Comment

The changes seen in the cervices studied may be conveniently divided

into three groups. Tj'^pe 1 and 2 lesions are practically always seen

together, although in Case 5 (J\I.M.), one specimen shows only Type 1

change, hut as a rule this type is noted only at the margins of the

lesions.
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TJie histologic changes chai-actenstic of Type 1 are simple hyperplasia

of the squamous epithelium Avith the formation of large, fete cones he-

tiveeii Avhich there are long, narrow papillae. EpitlieUaJ mito.ses are

more frequent than normal.

The macroseoiiie appearance of a cervix As-ith Type 2 change is that

of irregular nodular areas of gray-AA'hite or peai'ly thicliening. Al-

though the eliniciajis interpreted these as being on the iiortio A'aginalis,

cervical glands AA'ere ahva.y.s present AA'hich indicated that the tumor

originated in the proximity of the external os. j\Iici’oseopieally, these

differ from Type 1 in that the masses of epithelium are Iavo to three

times as thick, <and the cells are arranged around papillary .stalks.

In Type 3 change, there AA-ere gro.ss papillaiy grOAAdh.s, or eondylonia.s,

some of Avhieh Avere 2 to 3 cm. in length. They arose in the same areas,

near or at the external os. They had large central stalks, AA'ith a multi-

tude of papillary .side branches eoA'ered AA’ith thick squamous epithelium

similar to that seen in othei- t,ype.s.

Vacuolization of the cytoplasm of the cells, e.specially in the older,

more superficial portions of the tumor, and CA'idenee of acute inflamma-

tion both in the papillomatous groAAdh and the adjacent cervical tissue,

AA'ere present in all of the tAqoes of change observed. In addition,

squamous metaplasia of the glands of the endoeervix and proliferative

changes in the columnar epithelium of the cervical glands, as described

hy Hofbauer, Avere seen in three of the tumors.

One of the noticeable histologic features of tliese tumor-like lesions

is the rather large number of mitotic figures among the epithelial cells.

This fact seems impoidant as it suggests the po.ssibility of carcinoma

and someAvhat complicates the pathologist's problem in I’eaching a

diagno.stie decision. In an effort to detennine the significance of the

fairly numerous mitotic figures, careful estimates of their numbers Avere

made in the sections from the cases here reported. These counts AA’ere

compared Avith the findings in similar biop.sy sections from tAvo other

groups of patients, as indicated in Table I. The second group compi’ised

young Avomen Avho Avere pregnant or had had recent abortions, but avIio

Avere Avithout cAudent cerAdeal lesions. The third group Avere young

AAmraen Avho had not had recent pregnancies, and AA'hose cerA’ieal tissues

Avere apparently noinnal.

The obA'ious inferences to be deriA'ed from the data in Table I seem to

be that the rate of mitosis in the stratified squamous epithelium of the

normal cervix tends to be less than that of the pregnant uteru.s, AA'hile

in the papillary lesions of the cervix in pregnancy the rate is still higher.

The significance of these data may be lessened by the small number

of eases obseiwed and by the AA-ide variations in the mitotic counts m
each group

;
hoAVCA’cr, tliey are presented foi’ AA'hat thcA' are AA'orth.

One of the factors possibly concerned in the AUidations in the counts

within the groups is that of natural rhythmieity of mitosis in animal
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Table I. Mitosis Coefficient*

1. Papillary lesions of pregnancy
6 cases—ages 17 to 23 years

O.S to 4.8 Average 2.12

2. Pregnancy or abortion
8 cases—ages 16 to 36 years

0.0 to 3.2 Average 0.93

O. JSTonpregnant. Normal cervix
6 eases—ages 23-43 years

0.0 to 0.32 Average 0.14

*Mitosis coefficient—number of mitotic flgnires per 1,000 tissue cells. See Broders
and Dublin : Rhythmicity of Mitosis in the Epidermis of Human Being’s, Proc. i^Iayo
Clinic 14: 423, 1939.

tissues. Recent studies wliicli liave been reported, are based upon ob-

servations of tissues of young animals, tbe foreskins of buman infants

one week old, and upon certain malignant tumors. These observations

are, on the whole, of limited volume, but lead to the folloiving tentative

conclusions

:

1. Normally groudng tissues exhibit a definite diurnal rh^dhm

of mitosis, the maximum intensity averaging from 2 to 4

times the minimum.

2. The rh3d;hm dilfers as to time and intensity in different

kinds of animals, and in different organs in the same ani-

mals,

3. Malignant tumors fail to exliibit any recognizable rhjdhm.

In other words, the mitotic aetivit.y is independent of the

rltythm of normal bodj'’ tissues; that is, cancerous tissue

growth is uniformlj’- constant, without diurnal periodicity.

It maj'’ well be that the variations slioivn in our groups were in part

related to natural diurnal periodicities. Other possible influences might

be assumed such a.s a rh^dhmicity associated vdth the menstrual c3’^cle.

So far as we are. aware, no observations intended to determine such

variations have been reported.

It must be recognized that chronic inflammatoiy lesions of non-

pregnant cervices present certain micro.scopic features similar to those

which have been described in these papillary le.sions of pregnancy.

But, it is our obseiwatiou that in such inflammatory lesions we do not

find (1) an equal degree of mitotic activity, (2) In-perchromatism and

inequality of nuclei of similar grade, ,(3) frank papillomatous ehaug’es

of sufficient size and complexity to be x’eeognized as cond5'lomatous.

Cond3domas of the cervix occurring in the absence of pregnanc3^ are

indeed rare. At the Los Angeles County Hospital our records are not

complete, but in our experience, we have seen it onl3^ once.

It is evident that tliese growths are not malignant in that the3^ are

not invasive. The question arises as to whether the3' ma3
' be a pre-

malignant lesion and some time after pregnane3' ma3
' become inva.sive.

However, carcinomas of the cervix reported during pregnanc3* occur

for the most part in an older age group, i.e., 30 to 40. Nowhere in the

literature were we able to find that such benign papillary lesions had

been described as antecedent to cai-cinoma. T])e possibility remains,

however, that thex^ max”^ become malignant.
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The etiology of these papillary gi’owtlis is not known, Hofbauer be-

lieved that the anterior pituitaiy hormone may he re.sponsible for pro-

liferative changes in the cervical glands, Cei'tain expej'imental work,

Imwever, indicates the importance of estrogen as a cause of proliferative

changes in the vagina and cervix, Overholser and Allen'* produced

atypical grovdhs in the epithelium of the ceiwix of the monkey by the

use of prolonged injections of ovarian hormone combined with traiuna.

These were not autonomous gi’owths as thej’‘ disappeared with cessation

of hormone administration. V. Suntzeif" et al. produced eareinoma-like

gro^vths in the vagina and cervix of mice with the injection of large

doses of e,strogen. In experiments wdth hybrid mice, Allen and Gard-

ner’" produced squamous cell cancer of the cervix by the long-continued

use of estrogen (16.6 mg. to 50 rag. of estradiol benzoate per week) in

animals which survived the treatment for more than one year. Crossen

and Loeb” produced .similar lesions in mice which had passed the repro-

ductive period by the same means.

Another likely etiological factor is infection. Becau.se of vaginal dis-

charge, two of our patients were suspected of having gonorrhea but

this was not proved by smear or complement fixation test. Nonspecific

chronic cervicitis, with discharge of irritating secretions might provoke

such a growth. The microscopic evidence of diffuse acute inflammation

of both the hypciqilastic tissue and the underljdng cervix gives credence

to this theoiy.

The ages of the patients, 22, 22, 18, 22, 17 and 17, with an average of

19.6 year.s, is pi’obably .significant. The ages of these patients are simi-

lar to those reported by Englander and Mer.shon.

In summation, one might postulate that in young pregnant women m
whom perhaps the tissues of the body have not yet completely finished

their growth cycle, the action of the hormones associated rtuth preg-

nanej’’, particularly estrogenic hormone, combined with infection of the

cervix may give rise to papillary overgrowth of the squamous epithelium

at or near the external os.

That these lesions should be recognized as benign and not treated

as cancer is a lesson to be remembered by clinician and pathologist alike.

This cannot be overemphasized. The pathologi.st mu.st give careful at-

tention to the clinical hi.story as well as to the hi.stologic criteria that

differentiates these le.sions from carcinoma. Only in this wa.v can mis-

takes be avoided. In the last analysis, the following triad forms the

basis of correct diagnosis and .sound judgment in the treatment of these

le.sions: (a) Youth, (b) pregnancy, (e) lack of inva.sion of cervical

tissue by the epithelial growths.

Summary and Conclusions

1. Five instances of proliferative or papillary lesions of the cervix

uteri associated with pregnancy are reported. One case of presumptive

pregnancy is included.
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2. The ages of the patients varied from 17 to 22 years. The average
was 19.6 years.

3. The lesions were seen at various stages of pregnanej^^ ranging from
the second month to the time of deliveiy.

4. The proliferatiA'^e gro'wths were single or multiiile, varied in size

from small pearlj'" graj^-white areas to papillomas raised 2 to 3 cm. above

the surface and were always located at or near the external cervical os.

Usuallj’- tliej’" were described as being cireumoral.

5. Mieroscopicallj^, they were characterized by various grades of pro-

liferative change in the squamous epithelium, i.e., (a) simple thickening

of the epithelium; (b) greatly thickened irregular epithelial units in-

discriminately fused together with confluent tiny papillaiy stalks; (e)

large papillomatous growtlis.

6. Cellular changes such as irregularity in size of nuclei hyper-

chromatism, unusual mitotic activity and vacuolization of the cytoplasm

may tend to confuse the diagnosis "with carcinoma. True invasion, how-

ever, does not occur.

7. The etiolog3'’ is not clear. Age, hormones and infection maj'' all be

responsible.

8. The treatment is conservative. Large, discrete tumors can be re-

moved surgically. Radiation therapy is of value in treating extensive

multiple lesions.
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MANUAL REMOVAL OF THE PLACENTA
’

A Policy of Treatment

Monrad E. Aaberg, M.E,, and Duncan E, Reid, M.D., Boston, JLvss.

(From the Bouton Lyinp-in TIonpital and the Department of Ohatetrics of Harvard

University Hedical School)

Retention of the placenta following delivery has always been con-

sidered a major complication in obstetrics. .The high maternal mor-

tality associated with this complication justifies such an attitude.’'^

Death u.sually is caused by sepsis or bj’- hemorrhage with’ its acconyjany-

ing shock. In recent yeai‘s, with the advent of effective therapeutic

agents for combating infection and Avith the availability of large quanti-

ties of blood for immediate tran.sfu.sions, the mortality rate a.ssoeiatecl

A\uth manual removal of the retained placenta has been steadily reduced.

Although in obstetric literature, considerable attention has been

deA'oted to manual removal of placenta, we believe that cei’tain aspects of

this problem have not been emphasized sufficiently. The need of a

general polic.y for routine treatment of this condition is desirable. We
believe that the treatment is dependent upon the solution to two funda-

mental questions, namely:

1. If spontaneous expulsion of the placenta does not occur, how much

time should elapse before a manual removal is indicated?

When spontaneous expulsion of the placenta has failed, one .should he

able to establish an optimal time for attempting manual removal in

order to prevent serious effects from hemorrhage. Furtheimore, one

.should expect a loAver incidence of sepsis Avhen the blood loss is kept

at a minimum. This is in accordance Avith the practice of good

ob.stetrics.

2. Is there CAudence that placental retention is associated either Avitli

abnormal uterine function or AAuth faulty implantation of the placenta?

The failure of spontaneous expulsion of the placenta u.sually is at-

tributed to (1) “failure of separation,” (2) separation Anth retention

because of “hour-glass” constriction of the loAver uterine segment, (3)

the so-called “adherent placenta.”

With the use of the actiAm principle of ergot ( ergon OA-ine), given

intraA'enously (Avhen the infant’s anterior .shoulder is horn), the

physiology of normal placental .separation mu.st be rcA-ised. Apparently,

separation occurs because of the immediate marked deex’ease in the

.size of the placental .site. Certainly, there .is no CA'idence that separa-

tion occurs by the classical formation of the retroplacental hematoma,

because, in mo.st in.stances, the separation is so rapid and complete

that such a hematoma usually is not found. Although “failure of

separation” of the placenta per se can occur, the incidence should he

much loAver Avith the use of intravenous ergotrate, because placenta

368
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SBparatiou is markedlj’' GiihancGcl by tliis diTig’. It may be argued that
the routine use of ergotrate results in an increased incidence of “hour-
glass” constriction of the lower uterine segment. This may be true.

However, failure of_ expulsion of the placenta because of this “hour-
glass” constriction is compensated by the increase in the number of

placentas which sejiarate. Hence, the necessity for manual removal
should not be increased.

If, with the use of this oxytocic, “failure of separation” does not

occur, one may assume that the failure of expulsion is a result of the

“adlierent placenta” caused bj^ iilaeenta accreta, rather than by poor

uterine function. Placenta accreta is the coherence of tlie placenta to

the myometrium, resulting from the absence of the decidual basalis,

particularly of the stratum spongiosum. Sucli accretion may be pro-

duced bj’’ either direct contiguity to or invasion of the myometrium by
the dhorionic villi, or by m^'ometrial incursion into the placenta septa.

These changes maj'' involve all or portions of the maternal surface of

the placenta. Consequently, this involvement may be classified as

complete, partial or focal. The complete type imiilicates all of the

cotyledons of the placenta, the pailial, one or several, and the focal, a

portion of only one cotyledon.

Incidence .
—^Llanual removal of a retained placenta following the

delivery of a viable infant was perfoimed 217 times at the Boston

Lying-in Hospital from 1920 to 1943, inclusive. During that period,

45,602 patients were delivered of viable infants. i\Ianual removal of the

placenta was performed once in every 210 deliveries or 0.47 per cent.

Twenty-nine (13.1 per cent) of the 217 patients were delivered in the

home.
Table I. Indications for IManual Rejioval .

indications TOTAL CASES PER CENT

Hemorrhage IIG 53.4

JJetention 101 46.0

Indication for Manual Removal .—^The indicalions demonstrated in

Table I have been divided into two groups, namely, hemori'hage per se,

and retention with hemorrhage. During a period from 1920 to 1930,

there were only forty cases of manual removal. A large percentage

of these cases was occasioned by hemorrhage following delivery by

accouchement force. During recent years, the chief indication has been

retention.

Duration of Pregnancy .—The duration of pregnancy could be de-

termined accurately in most cases. Approximately one-foui*th of the

cases (22.1 per cent) of manual removal occurred in patients who de-

livered prematurely, as shown 4n Table II. Three-fourths of the patients

delivered at term. This study does not substantiate the general opinion

that a large percentage of retained placentas is a.ssociated with prema-

ture labor.- The size of the infant at term appears to be an unimpoifant
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Table II. Duuation of Pregnancy

pregnancy by weeks TOTAL CASES PER CENT
28 to 34 weeks 17 7.8
34 to 38 weeks 31 14.3
38 to 42 weeks 163 75.2
Over 42 weeks 6 2.7

factor. The incidence of postmaturity is only 2.7 per cent, and, there-

fore, does not constitute a significant factor.

Duration of Labor .—The general opinion that prolonged labor in-

creases the morbidity rate follomng manual removal is not confirmed by

analysis of our series, as demonstrated in Table III. Schwartz and

Eichards^ reported a morbidity rate of 71.4 per cent for patients who

were in labor over thirty hours, and seven of them were febrile in the

puerperium. The morbidity rate in this group was 30.4 per cent, which

is only slightly higher than that of the large group of patients who

were delivered within thirty hours (26.6 per cent) after the onset of

labor. However, 10.6 per cent of the patients were in labor over thirty

hours. This confirms the general impression tliat prolonged labor is a

factor in placental retention.

Table HI. Morbidity—^Relation to Length of Labor

MORBIDITY
HOURS OF LABOR TOTAL CASES NUMBER OF CASES PER CENT

Under 10 301 (46.5%) 26 25.7

10 to 20 73 (33.7%) 25 34.2

20 to 30 20 ( 9.2%) 4
30 and over 23 (10.6%) 7

Table IV. Morbidity—Relation to Type of Delivery

NORMAL
DELn-ERIES

OPERATIVE
DELIVERIES

1

MORBIDITY

NORMAL
DELIVERIES

OPERATIVE
deliveries

TOTAL
CASES

PER
CENT

TOTAL
CASES

PER
CENT

NUM-
BER
CASES

PER
CENT

num-
ber

CASES

PER
CENT

Primiparas (42.4%)
Multiparas (57.6%)

30
88

32.6

70.4

62
37

67.4

29.G

9
24

30.0

27.2

17
12

27.4

32.4

Type of Delivery .—Delivery effected either hy normal or by operative

procedures apparently does not alter the morbidity rate, as exhibited

in Table IV. There is a slightly increased morbidity rate foUo'wing

manual removal of placentas in multiparas who were delivered by

operative procedures.

Maternal Morbidity .—There were sixty-two morbid patients in tins

series, following manual removal, as demonstrated in Table V. Exclud-

ing two patients who died within twenty-four hours, the morliidity rate

for 215 eases is 28.8 per cent. Excluding the ten patients who were

febrile after subtotal hysterectomies, the corrected rate is 24.1 per cent.

In this group of ten eases, placenta aecreta was found in nine instances.
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The remaining patient imderwent a hysterectomj^ because the uterus

was ruptured during the manual removal. This is the only instance of

ruptured uterus in this series, but its very possibility definitelyiempha-

sizes the need of extreme gentleness on the part of- the operator.
/

\

Table V. Maternal Morbidity and Mortality Rates

TOTAL CASES

MORBIDITY
CORRECTED
MORBIDITY

MATERNAL MORTALITY

TOTAL
CASES

PER CENT
TOTAL
CASES

PER CENT
NUMBER
CASES

PER CENT COR-
RECTED

217 62 28.8 52* 24.1 4 1.8 1.3% t

’Excluding- 10 patients who -were febrile after hysterectomy.
fExcluding a patient -who died from pneumococcic meningitis.

Table VI. Morbidity—^Relation to Blood Loss

1 MORBIDITY
AMOUNT IN C.C. TOTAL CASES NUMBER OF CASES PER CENT

Under 500 129 27 20.9

500 to 1,000 66 24 36.3

Over 1,000 22 11 50.0

Table VII. Morbidity—Time of Placental Retention

HOURS RETAINED TOTAL CASES

MORBIDITY
a\t:rage

BLOOD LOSS
C.C.

NUMBER
CASES

PER CENT

Under 1 hour 77
(35.5%)

18 23.3
1

339

1 to 2 63

(29.0%)
13 20.6 406

2 to 3 27
(12.5%)

10 37.0 598

Over 3 hours 50

(23.0%)
21 42.0 544

Totals 217 62 28.8* 471

•Excluding t-wo patients who succumbed within twenty-four hours.

The important factors whieli appear to influence the morbidity rate

are presented in Tables VI and VII. Table VI emphasizes the fact that

the morbidity rate is markedly increased in proportion to the degree

of blood loss. Table VII reveals an increase in the morbiditj^ rate in

relation to the elapsed time from delivery until the time of manual

removal. The correlation between the blood loss and the elapsed time,

together with their relationship to the morbidity rate, is impressive.

Mortality .—Four patients out of the 217 in this series died following

manual removal of the placenta. The uneorreeted maternal death rate

is 1.8 per cent. Excluding the patient who died on the twelfth post-

partum day from pneumococcic meningitis, the corrected mortality rate

is 1.3 per cent.

The case histories of the four deaths are summarized as follows:

Case 1.— (1928.) Mrs. B. is a 23-year-old para hi. She was three and

one-half weeks overdue by dates. After five hours of laboi’, the patient

was delivered normally of an infant weighing 9 pounds, 6^ ounces.

The placenta failed to separate mthin the allotted time, profuse bleeding
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followed, and the patient went into shock. Two iilood transfusions were
given. One liour and forty minutes after deliveiy, a manual removal
was attempted. Part of the placenta was removed in pieces. During
this procedure, the uterus was inverted. The remainder of the placenta
could not ])e removed; therefore, the utei'us was replaced and a rapid
supravaginal hysterectomy was done, without anesthesia. The patient

succumbed to slioek and hemorrhage five and one-half hours, after de-

livery. Permission for autopsy could not be obtained. Microscopic

examination of the placenta showed a partial placenta accreta.

Case _2.— (1934.) Mrs. McK. is a 28-year-old, unregi.stered para vi.

The patient had a precipitate delivery at home, wliich Avas foIloAced h.v

profuse vaginal bleeding beeau.se of retained secundincs. She Avas ad-

mitted, to the hospital one and one-half hours later in profound shock.

Taa^ blood transfusions Avere given, and a manual remoAml of the

placenta Avas done. The patient AA'as afebrile until the eleventh post-

partum da3^ She then experienced a chill and the temperature rose

to 104 degrees. She had a conAudsion. The neck AAms found to be stiff.

A lumbar puncture revealed the spinal fluid to be turbid A\uth a cell

count of 2,500. Stained smears .shoAA'ed gi'am-positive diploeoeci. In

spite of serum therapy, the patient succumbed on the tAvelfth postpartum

day. Autopsy findings shoAAmd a pneumococcal meningitis.

Case 3.— (1936.) Mrs. E. is a 22-year-old primipara at term. After

forty-seven and one-half hours of desultory labor, the patient AA’as de-

livered of a 9 pounds, 1 ounce infant by Ioav forceps. In spite of the

use of pituitrin and seAmral attempts at Crede and Gabeston-Mon.ion

maneuver, the placenta could not be delivered. Therefore, three hours

after delhmry, a manual remoA'al of the placenta Avas done. The atonic

uterus required gauze packing. A blood tran.sfusion AAms giAmn. The

total blood loss Avas estimated to be 500 cubic centimeters. The patient

became febrile, with a temperature of 106 degrees by the third post-

partum day. An intrauleilne cullure grcAv anaerobic streptococci.

Prontosil Avas giAmn Avithout any therapeutic response. During the

course of the next tAventy-three days, the patient continued to he

febrile. SeAmn more blood transfusions Avere given. An x-ray of the

chest shoAAmd CAndence of pulmonary infarction. On the thirty-smtli

postpartum day, the patient succumbed 1o bronchopneumonia. Per-

mission for autop.sy could not be obtained.

Case 4.— (1939.) Mrs. MeC. is a 33-year-old para iv, Avho Avas de-

liAmred of tuuns at home in the tAventj'-ninlh Aveek. The patient was

transferred to the hospital scAmral hours later because the placenta taileo

to separate. ScAmn and one-half houi’s after delivery, manual rernovpi

of the placenta Avas attempted. Part of the ]ilaccnta Avas remoA'cd m
pieces. The uterus aa'os packed because of profuse hemorrhage.

_

A
supravaginal hysterectomy AAms done. In spite of six blood transfusions

(3,600 C.C.), the patient suceumlied Avithin tAventy-four hours. An

autopsy AAms performed. Microscopic examination of the placenta sboAvea

multiple areas of focal accreta.

It is obvious that tAvo of these patients .siicciinibed to shock and hemor-

rhage because of forceful piecemeal I'emoAuiI of retained placentas Avhieh

proAmd to be placenta accretas. The other tAvo patients died from in-

fection. It is difficult to lielicA'c that manual remoA’al A\'as the talal taetoi
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in eansiii" tlie dealli of tlie palienl, who succumbed to pneumococcal
meningitis. The ]iaticn1 wlio died of lironcliopneumonia evidently had
infected ])ulmonary emboli wliich probably originated from a thrombo-

plilebitis of the pelvic veins. Undoubtedly, the infection was intro-

duced at the time of the manual removal.

TAnr.r VI] r. Utkiunt. Tampoxaud ArTnit AIaxual Removal

TOTAI, CASES
AVEKAOE

BLOOD LOSS
C.C.

TOTAL
NUMBER or

TRANSFUSIONS

AA'ER.IOE

TRANSFUSION
ri;n patient

1

AtORBIDITY

NUMBER OF
CASES

PER CENT

IS
(s.]%)

47 2.9

n.'ICT C.C.)

10 55.5

Uterine Tamponade .—^Eighteen patients (8.2 per cent) in this series

had uterine tamponade. Tlie morbidity rate is 55.5 per cent. Uterine

atony Avas the indication for packing in twelve of those patients fol-

lowing .successful manual removal of the ])laeenta. The high morbidity

was undoubtedly influenced by the severe blood loss wliich made uterine

packing imperative. Tlie remaining .six patients had placenta aeerotas.

four of whom underwent supravaginal hysterectomies. Excluding these

four cases, the morbidity rate is 42.8 per cent. Sulfanilamide gauze

packs were used in five patients. Two of the patients beeame febrile,

establishing a morbidity rate of 40.0 per cent. This small series of

sulfanilamide gauze ]iaeks does not merit a definite conclusion, but it is

belieA'ed that the use of such packs will lower the morbiditj’- rate.

Uterine tamponade, if neecs.sary, should be undertaken as a separate

procedure with utmost regard for a.scpsis.

Placenta Accreia .—It is not the purpose of this paper to discuss the

clinical entity of placenta acereta in detail. This obstetric complica-

tion has been thoroughly studied in a report bj’- Irving and liertig."*

Those authors report an incidence of one case of placenta acereta in

eveiy 1,956 deliveries.

Table IX. Retained Placentas Pue to Placenta Acceeta

TOTAL
CASES

PARITY
1

AA’ER-

AGE
BLOOD
LOSS
C.C.

TYPE OF ACCRETA TREATJIENT
OUTCOME OF
PATIENT

PRIMIP-
ARAS

MULTIP-
ARAS

FO-

CAL
PAR-
TIAL

COM-
PLETE

MAN-
UAL
RE-

MOA'AL

HYS-
TEREC-
TOMY

1
LWED DIED

24
(11.0%). (21.0%)

19

(79.0%)
1,041 2 20 2 17 22 2

(8.3%)

In this series of 217 cases Avhere manual removal of the placenta Avas

attempted, some degree of placenta acereta Avas encountered tAventy-four

times. This represents an incidence of 11.0 per cent (Table IX) or once

in CA’-ery 1,900 deliveries. All of these cases of placenta acereta Avere



374 A2IEBICAN JOUBNAL OF OBSTETRICS A2S'D GYNECOLOGY

verified by careful microscopic siudy.^ We would emphasize the in-

creased degree of blood loss, morbidity and materaal mortality rates

occurring in this group of patients.

Oxytocic Drugs DoUoiving Delivery.—The use of oxytocic drugs fol-

lowing the deliverj'’ of the infant did not appear to be a significant

etiologic factor in retention of the placenta. Approximately one-half

of the cases did not receive pituitrin or ergotrate after deliverj' of the

infant. The incidence of retained placentas, in relation to total de-

liveries, was greater in the patients who were delivered at home, where

oxjdocic drugs were not used until after the expulsion of the placenta.

Infant Deaths .—Two hundred and twenty-three viable infants were

delivered from the 217 patients in this series. This figure includes six

sets of twins, or an incidence of one in every thirty-six patients (2.7

per cent). Six patients had hj’^dramnios and were delivered of fetal

monsters. These two groups (twins and liydramnios) appear to be

somewhat significant, as they comprise 5.5 per cent of the cases. There

were ten macerated stillborn infants, establishing an incidence of 4.9

per cent. The gross fetal mortality rate for the 217 cases is 11.2 per

cent. Excluding the ten macerated infants, the rate is 7.0 per cent. E.x-

eluding three fetal monsters, the corrected fetal death rate is 5.7 per

cent. We believe tliat macerated infants, tuins, and liydramnios are

etiologic factors worth}’- of consideration.

Miscellaneous.—The history of manual removal of the placenta in

preceding pregnancies was not frequent. In this series, it was en-

countered only four times in three patients. There were surprisingly

few patients who had previous abortions and eurettements. One patient

had been delivered in the preceding pregnancy by a cla.s.sical cesarean

section. Following a pehnc delivery, the retained placenta was found

to be accreted in the region of the old section scar. Two patients had

multiple uterine fibroids. Eleven patients had pregnancy toxemias.

Placental abnormalities, such as circumvallate, bipartite, and suc-

centuriate lobes, were encountered in 5.0 per cent of the cases. Two

patients had previous placenta previas, and two had previous toxic

separation of normally implanted placentas.

Transfusions .—In this series of 217 patients, sLxty-nine (31.7 per

cent) were transfused. To these sixty-nine patients, 132 transfusions

were given, an average of 1.9 transfusions per patient. Ninety-one

transfu-sions, or 68.9 per cent of all the transfusions, were given to

thirty-four patients who had either placenta accreta or uterine tam-

ponade, making an average of 2.7 transfusions per patient for tlu-s

group. It has been the polic}* of this clinic for the past fifteen years to

have available donors conveniently at hand whenever a manual removal

is performed.

Recently, a modified blood bank has been eslabli.shed. Group 0 Rh-

negative and Group 0 Rh-positive blood are stored in adequate quanti-
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ties. The blood is drawn into a flask containing 500 e.e. of a special

preservative which enables ns to store the blood for at least thirty days.

The a and b factors of the serum are treated by Witebslvj^’s inactivating

substance, whicli obviates the necessity of cross-matching.

Routine blood grouping and Rh factor determination ai'c done on all

of our patients at the first prenatal visit. If tlie need arises, Rh-positive

or Rh-negalive blood can be given immediately, according to the Rh
status of the patient. Bmergeiicy patients who require transfusions

are alwa.ys given Rh-negative blood until the Rh factor has been de-

termined.

Discussion and Treatment

It aiDpears evident that the problems associated with the retained

placenta are influenced ]\y hemorrhage, sepsis, and faulty implanta-

tion of the placenta.

A morbidity rate of 20 to 25 per cent in the least complicated cases

must, at least for the present, be accepted.'" This rate is markedly
increased if the blood loss exceeds 500 e.e. per patient. In order to

prevent such blood loss, it is imperative that the placenta should not be

allowed to remain in the uterus longer than one to two hours. Certainly,

nothing is gained by permitting the placenta to be retained for a longer

period of time.

We believe that the term ^'failux’e of separation’^ should be retained.

In these cases, a complete line of cleavage can readily be established.

Failure of separation in tJiis instance, obviously, results from poor

uterine function. Since establishing the routine use of intravenous

ergotrate, administered when the infant’s anterior shoulder is born,

Ave have not observed any increase in the number of retained placentas.

If retention does occur, the causation is more likely a result of “hour-

glass” constriction than of “failure of separation.” Furthermore, even

if expulsion does not occur after the use of this drug, 'we have been im-

pressed by the small blood loss associated with placental retention.

Faulty implantation of the placenta (placenta accreta), popularly

termed “adherent placenta,” should be regarded as an important, not

infrequent, and veiy serious cause for retention of the placenta. We
are aAvare of the fact that the incidence of placenta accreta is excep-

tionally high in this series. We are Jiot cognizant of such an incidence

»

in any previously reported series of manual removal. A diagnosis of

placenta accreta should be made, Ave believe, Avhen a clear line of

cleavage cannot be found betAven the placenta and uterus. In this

series, Avhen a cleavage plane Avas absent, all the placentas revealed some

degree of accreta Avhen examined microscopically. Furthermore, not a

uterus Avas removed Avhicli did not sIioav some evidence of accreta.

Hence, Ave feel that the term “adherent placenta” is a misnomer.

*Thls apparently irreducible morbidity rate should warrant consideration of the
prophylactic administration of parenteral sulfadiazine or penicillin In all cases where
manual removal is necessarj’-. Unfortunately, the offending organism is tlie anaerobic
streptococcus. AVe have found tliat the early use of Elliott treatments is most
effective in this type of infection.
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Wlien the diagnosis of placenta accreta is made, irrespective of type,
no further attempt should be made to remove the placenta pelvically, but
.an immediate supravaginal hysterectomy should be done. It could be
argued that many of the patients with focal and partial accretas could
be treated successfully by the vaginal route. That such a method of

treatment is resorted to in most clinics must account for the absence of

accretas in other papers on manual removal, compared with the high

incidence encountered in this series. We feel that in some of the

maternal deaths said to be caused from hemorrhage and slioek which

occurred in cases where difficulty was encountered in establishing a

cleavage plane, the operators actually were dealing with patients who
had focal or partial placenta accreta. The only two deaths in this series

resulting from hemorrhage and shock were associated with such condi-

tions. One patient had a partial accreta, while the other patient had

multiple areas of focal attachments. When the affected portions were

forcefully removed, severe hemorrhage resulted from the rupture of

the coherent maternal sinusoids. Although uterine packing was im-

mediately performed, both patients were in irreversible shock by the

time hysterectomies could be performed. Heroic measures at blood re-

placement were of no avail, and both patients died. Such catastrophies

should empha.size the immediate dangers which ai-e present even when

the degree of accreta is minimal. Conversely, there is undoubtedly less

risk to the patient who has a complete placenta accreta, because the

operator probably will be unable to dislodge the placenta, and, there-

fore, will perform an immediate hysterectomy. Moreover, we believe

that many of the delayed hemorrhages in the puerperium and probably

many of the cases with a “placental polyp” are the results of partial or

focal placenta accreta which were unrecognized at the time of manual

removal. A certain number of these patients will subsequently demand

radical measures before the vaginal bleeding can be properly controlled.

These experiences have proved to us that a definite plan of treatment

should be carried out in all cases of placental retention. Within one-

half to one hour following delivery, a diagnosis of a retained placenta

should be made. Preparations should en.sue for immediate manual re-

moval. We believe very strongly that this operation should be carried

out in an operating room equipped for an immediate laparotomy, as well

' as for manual removal. After the patient is anesthetized, a Crede ex-

pression should always be tided. If this procedure fails, manual removal

should immediately be attempted. Uterine paclring should be resorted to

if there is any question that the uterus is not contracting properI3^

If a placenta accreta is encountered, the uterus should be packed at

once Avith sulfanilamide gauze and an immediate supravaginal hysterec-

tomy be perfoivned. The pack is removed, vaginally, prior to amputa-

tion of the cervix. The amount of hemorriiage is markedly reduced by

this method. Usually, ten grams of sulfanilamide powder is placed

under the peritoneal flap covering the cervical .stump. Multiple trans-



AABERG AND REID: MANUAL REMOVAL OF PLACENTA 377

i'usioiis are nsiiall}' necessary ivOieii tlie blood loss lias been great. In
tins manner, Ave believe Ave sliould be able to reduce further the mor-
tality arising from shock and hemorrhage associated AAuth either uterine
atony or faulty implantation of the placenta in patients AAdio demand
manual removal.

Conclusions

1. An analysis of 217 cases of manual remoAml of the retained

placentas folloAAung the delwery of a viable infant is reported. Tliis

operation AA’^as necessary once in cA^ery 210 deliveries.

2. The gross mortality rate is 1.8 per cent, and AAdien corrected, is

1.3 per cent.

3. The gross morbidity rate is 28.8 per cent, and Avhen corrected, is

24.1 per cent.

4. The morbidity rate is markedly increased by the folloAving factors

(Table X)

:

(a) A blood loss exceeding 500 cubie centimeters.

(b) A placenta alloAved to remain in the uterus more than Iavo

hours folloAving deliA’^ery.

(c) The necessity for uterine tamponade.

(d) Associated placenta accreta.

Table X. Summary of Factors

FACTORS TOTAL CASES AA’ERAGE
BLOOD LOSS,

C.C.

-AIORI

NUAtBER OF
CASES

5ID1TY

PER CENT

Blood loss over 500 c.c. 8S 786 35 38.6
Placenta retained over 2 hours 76 31 40.7

Uterine tamponade 18 .933 10 55.5

Placenta accreta 24 1041 14 58.3

5. Placenta accreta occurred in 11.0 per cent of all cases. We belicA^e

such cases are best treated by abdominal supraA^aginal hysterectomy,

rather than bj’' the pelvic route.

6. A policy of treatment in manual removal of the placenta is pre-

sented. We believe this policy aauII furtlier reduce the number of deaths

from shock and hemorrhage.
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NONINVOLUTION OF THE PLACENTAL SITE

Egbert N. Eutherford, M.D., Seattle, Wash., and
Arthur T. Hertig, M.D,, Boston, Mass.

(From the Department of Ohstetrics, Harvard Medical School)

The extreme efficienej’’ with which the po.stpartum uterus solves its

own problems of hemostasis, of reduction in bulk, and of return to

the nongravid state readied for subsequent reimpregnation, is note-

worthy. The mucosal surface of the postpartum uterus is recovered

within the fir.st 14 days, and often at an even more rapid rate. The

necrotic slough has been east off by tliis time and the gland stubs have

served as the hub from which the new epithelial covering springs. The

bulk of the uterine muscle is reduced sharply either by loss of cytoplasm

of the individual cells, or by actual loss of cells by autolysis, or by

fatty degeneration.

Important in this process are the blood vessel changes, notably in the

postpartum uterus. A physiologic obliteration takes place as the arteries

undergo obliteration and hyaline degeneration, whereas the veins under-

go thrombosis with subsequent organization. With increasing parity,

there is increased elastic tissue around the blood vessels due largely

to incomplete or imperfect absorption during the puerperium, as Shaw’.s^

studies emphasize. GoodalP has found that new blood vessels are

formed within the lumina of the old blood channels in subsequent preg-

nancies. Schwarz^ has confirmed these views and adds that in the more

marked grades of subinvolution, masses of incompletely absorbed, dead,

swollen elastic tissue are found between the muscle bundles.

Williams'* has found that the placental site is handled in such fashipn

as to leave a minimal scar upon the uterine mucosa. The placental site

is exfoliated by a process of growth of the new endometrium from be-

neath the site, as well as by ingrowth from all sides. This requires six

weeks or even longer in contrast to the more rapid rate of mucosal sur-

facing. This process apparently is de.signed to prevent scarring of the

endometrium with each pregnancy—otherwise, increasing parity ulti-

mately would ablate any further possible sites for implantation of the

fertilized ovum. After six weelcs, it is virtually impossible to detect

microscopically the placental site.

Schwarz has described the microscopic picture of the subinvoluted

uterus as one with an increased amount of elastic tissue around the blood

vessels and between the muscle bundles, together with the formation

of new blood channels within the lumina of the degenerated and obliter-

ated vessels. Clinically, this uterus, which is seen by the gjmeeologist

more frequently than by the obstetiacian, is one largei’ than noOTal.

Its consistency is soft and boggy. Characteristically, its cut surface

is made irregular bj’^ pi’o,iections of thickened blood vessels. The pa-
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tient’s complaints are often those of bleeding, discharge, discomfort.
Described with this is chronic endometritis associated Avith malpositions
of the uterus or infections elsewhere in the pelvis.

Well luiown, too, is the entity of retention of bits of placental tissue

and its clinical pattern of bleeding, failure of uterine involution often

requiring operative intervention.

It is the purpose of this brief report to emphasize the fact that there

may be failure of involution of the placental site itself Avithout the as-

sociated picture of subhwolution as it has been described, or Avithout

the retention of placental tissue. This Avould represent failure of the

pliysiologic process of obliteration of the large A^esscls underlying the

placental site. Varying degrees of failure Avill be apparent in the at-

tached case reports.

Fitr. 1 Ca'ie 1 Low-power view of placental site tissue with placental site giant

cells, a hyalinizea stroma which is infiltrated by chronic mflanimatory cells and a
few hemosiderin-laden macrophages. Vessels arc hut partially ohliteiateci.

Case Reports

Three cases Avill be presented from the Boston Lying-in Hospital.

Each may be noted as a clinical Amriant of the picture of noninvolution

of the placental site, but coming at different periods in the puerperium.

Case 1.

—

]\Trs. C. D. (B.L.I. 96262) is a 29-year-old para i, avIio Avas

delivered without
.
event as a breech. The uterus contracted AveU fol-

loAving deliveiy. The placenta and membranes were complete. Her
postpartum course was uneventful Avith a physiologic amount of lochia.
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On tile tenth postpartum day, her uterus had involuted to twice normal
size and she was discharged without complaint from the hospital on her
twelfth postpartum day. From discharge onward, the patient continued
to flow, using 2 to 3 pads daily, without cramps. On the day of entry,

6 weeks postpartum, she gushed suddenly and painlessly an estimated
cupful of bright blood. She was not laetating.

On examination, the uterus was one and a half times normal size,

the os would admit a finger. No other abnormalities were found. Upon
both dull and sharp curettage, only a small amount of endometrium
was obtained, the total measuring 1.5 by 1.5 centimeters. The patient

stopped bleeding and her puerperium was completed with no more flow.

On microscopic examination, no placental tissue could be found. The
endometrium was atypical secretory in nature. Placental site tissue was
found with placental site giant cells and a few hemosiderin-laden mac-

rophages. Vessels in this area were but partially obliterated, (Pig. 1.)

Fig, 2.—Case 2. Low-power view showing numerous patent blood vess(ds of tlie

placental site. This demonstrates failure of the usual mechanism of thrombosis ana
organization or by endarteritio oblltemtion. There is intense subacute and chronic

infIa.mma.tory cell infiltration, with some placental site giant cells- No villous struc-

tures are seen.

Case 2.—Mrs. C. B. (B.L.I. 95791) is a 38-year-old para vii, whose

previous pregnancies had been normal. The present pregnancy was

complicated by a 10 cm, fibroid ma.ss, which rose out of the pelvis early

in pregnancy, but caused no further trouble. After an easy labor, the

patient delivered normally and had an uneventful puerperium, flowing

only the physiologic amount. The placenta and membranes were com-

plete. On the day of discharge at 11 days postpartum, the uterus was
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twice normal size, in good position, Muth the os closed. Two days later,
on the thirteenth postpartum day, the patient began to bleed at home
an estimated 5 to 6 pads, but this responded to oral ergotrate gr. %20
thrice daily. However, two days later, the patient again began to bleed
despite the oral ergot preparation, and required hospital admission for
blood loss which was estimated at 500 cubic centimeters. On admission,
15 days postpartum, the patient was in fair condition with a pulse of
90, a blood pressure of 136/80. The uterus was thrice normal size, the os
Avas 2.5 cm. dilated. Curettage was perfoimed using both dull and
sharp curettes, obtaining a mass of tissue measuring 4 by 3 by 3 centi-

meters. The patient bled no more and her puerperium ran out a sub-
sequent normal course.

On microscopic examination, first as a frozen section, numerous
patent blood vessels of the placental site were found demonstrating
failure of thrombosis and organization. Some Avere visible grossly. On
permanent section, the curettings demonstrated hemorrhage and necrosis

of the decidua, some of Avhieh contained enormously’’ enlarged vessels

(probably relatively enlarged by contrast with involution of the sur-

rounding tissue) AAuth improper and poor obliteration of their lumina
by the endarteritic and thrombotic process. Some myometrium also

Avas present AA’hieh contained extremely large A’essels and a feAv placental

site giant cells. For the most part, the picture Avas one of intense sub-

acute inflammation associated Avith subinvolution or noninvolution of the

placental site. No villous structures AA^ere seen. (Fig. 2.)

Case 3.—^]\Irs. M. H. (B.L.I. 94716) is a 29-year-old para viii. This

pregnancy Avas complicated by intermittent bleeding throughout the

middle trimester, Avhich AA’as found to have been due most likely to a

placenta circumvallata found at delivery in the patient’s home. The
placenta and membranes were complete. FolloAving the last of her
previous 5 full-term pregnancies, the patient floAved for 8 weelts and had
required curettage. No microscopic diagnosis could be obtained from
that hospital. FolloAving the present pregnancy, she began to floAV the

usual amount of lochia, but continued for the next 21 days, using 6 to 8

pads daily eAmn though on bed rest and oral ergot preparations. At
the end of this time, the patient was admitted to the hospital because

of continued bleeding and Avealmess. The uterus on examination was

tAvice normal size, the os admitted a fingertip. The patient was curetted

Avith both dull and sharp curettes, obtaining a mass of tissue measuring

2 by 1.5 by 0.5 centimeters.

Microscopic examination revealed endometrimn composed for the most

part of orderly and regularly arranpd glands in the early proliferative

phase, sliOAving nuclear pseudostratification with some mitotic actmty.

The supporting stromal cells Avere naked. In areas, there was consider-

able necrosis A\dth a feAv cells of the decidual type apparent. There

Avere numerous large vessels in the myometrium and in the supporting

stroma which AA’-ere thrombosed. Some of them, however, showed lumina

which were not yet completely obliterated. There was minimal inflam-

matory^ cell infiltration. The myometrium Avas composed of regularly

arranged bundles of smooth muscle cells. Some of the cells Avere quite

swollen and still shoAved pregnancy changes. Placental site was still

apparent.

After curettage, the patient continued to bleed using 4 to 8 pads daily.

Bed rest and ergot therapy’’ Avere still without effect. After continued

observation for 8 days, Avith no cessation in bleeding, a supravaginal
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hysterectomy was performed. Convalescence was smooth following op-
eration.

On gross^ examination, the uterus measured 8 by 8 by 6 centimeters.
Upon opening the uterus, there was found an adherent mass on the an-
terior uterine wall. This measured 5 by 2.5 by 1.5 cm., and was com-
posed of partially organized blood clot and necrotic material difficult

to identify.

Fig. 3.—Case 3. Photograph of the microscopic slide in Case 3 demonstrating the
adherent mass on the anterior wali. This represents noninvoluted placental site
intermingled with blood clot. The underlying vessels are incompletely obliterated,
although a few are filled with organizing blood clot or hj’alinized material. The
superficial endometrial layer has grown to cover partially this polypoid mass, which
is yet adherent to the uterine wall by only a very small pedicle. There are a few
hyalinized or ghost villi left, suggesting some retained placental tissue.

On microscopic examination, the endometrium of tJie general uterine

cavity was completely repaired, showing nuclear pseudostratification

and soihe mitotic activity in the superficial layer. The supporting

stromal cells were naked of cjdoplasm. The adherent ma.ss described

grossly was found to be a noninvoluted placental .site witli intermingled

blood clot, and with a few hyalinized \allous structures present as well.

The underlying vessels, both the decidual sinusoids and the spiral

arterioles, show varying degrees of thickening of the ves.sel walls, and

some are obliterated by organizing thrombus or bj’ hyalinized material.

More vessels, however, are incompletely obliterated with erythrocytes

still free ivithin their lumina. The superficial endometrial layer has

grown to cover partially this poIiTJoid mass, which is yet adherent to

the uterine wall by only a very small pedicle. (Fig. 3.) The picture

is one of noninvolution of the placental site associated with a remnant

of placental polyp.

[.-Sections taken from the lower uterine segment showed no alteration

in their nonnal architecture. The supporting mj’ometrium was com-

posed of regularly arranged bundles of smooth muscle cells. The

serosal surface was intact, A few lower segment glands were pre.S’ent,
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Discussion

These cases were selected to demonstTate the varying clinical pictures

possible during the early puerperium due to noninvolution of the pla-

cental site. The process of phj’^siologie obliteration of the vessels of

the gravid uterus is a generalized one, but it is most marked in the region

of the placental site. It is in this area of placental attachment where
one would suppose the maximal numbers of blood vessels would occur.

Elsewhere in the uterus, the surface epithelium regenerates rapidly

and the vessels are but a minor part of the picture. In the placental

site, however, the whole area is extruded, as it were, along with the

bulk of its obliterated vessels. This pinching off process I’equires an
average of 6 weeks, as Williams has shown, and is completed by an
undergrowth of endometrium from all sides, as well as from beneath the

placental site. As a consequence of the magnitude of the process, the

sequence of obliteration of vessels, slough and extnision of the placental

site takes not only longer, but if incomplete, carries a much greater

bleeding potential than the simpler regression elsewhere in the uterus.

Generalized failure of involution prolonged beyond the normal limits

has been described as subinvolution of the uterus. We are not dealing

with that entity in these cases, for this problem is one in the early weeks

following delivery.^ In these cases, the physiologic regression of muscle

and vessels takes place properly in all spots but the placental site. In

the third ease presented (Fig. 3), the endometrial surfacing had cov-

ered even polypoid placental site, as well as endeavoring to undergrow

it. This truly seems a localized failure rather than the generalized pic-

ture Iniown as elii’onie subinvolution.

Neither is this the picture of placental polyp, although in the last

of the three eases some hyalinized “ghost” villi were yet apparent

within the mass of placental site tissue. The true placental poljq) has

viable tissue in addition to these “gho.st” structures.

Certainly subelinical variations of this picture are .seen—the ease

which clears up on ergot and bed rc.st at home after bleeding small

amounts only for some period of time. This case does not i-equirc

curettage. Case 1 illustrates that this problem can exist in the primip-

ara, rather than to accept it as a function of multiparily. It would

seem more likely to occur, however, in multipara because of the vevy

nature of the process. In Case 3, the patient undoubtedly had non-

involution of the placental site wth her last pregnancy, for this, too,

had required curettage. With the present pregnancy, she developed a

more severe degree of the same picture.

Curettage seems to be an easy, effective treatment. It would have been

satisfactory in Case 3, had not the curette missed the small area of at-

tachment of the placental site to the uterine wall.
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Summary and Conclusions

1. Three eases are presented in clinical and pathological detail to

illustrate the entity of noninvolution of the placental site.

2. Such a problem is one belonging to the early weelis of the puer-

perium rather than existing as a chronic state of generalized incomplete

uterine involution—“chronic subinvolution of the uterus.”

3. There seems to be failure of complete physiologic obliteration of

the placental site vessels so that hemorrhage accompanies the casting

ofE of the placental site. This is in contradistinction to placental polyps.

Chronic inflammation plays but little part in these cases.

4. Treatment consists of the usual ergot preparations and bed rest.

Failing this, curettage should be curative.

5. It would seem that this is more likely to occur in multipara, and

that there may well be a tendency for this problem to. appear in subse-

quent pregnancies.

Dr. Frederick C. Irving is to be thanked for his criticism of the manuscript.
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THE INFLUENCE OP STILBESTEOL UPON LACTATION

Harey Fields, M.D., Philadelphia, Pa.

(From the Department of Obstetrics and Gynecology, University of Pennsylvania)

S
TILBESTROL is being employed as an aid in suppressing lactation.

During its administration, the infant is not placed at the breast.

Since the treatment is employed in the absence of nipple stimulation, cer-

tain questions arise
:

(a) Is the suppression of lactation primarily the

result of the medication, or (b) is it due to the withdrawal of the nipple

stimulation ?

Abarbanel and Goodfriend^ and Karnaky- deny that stilbestrol will

depress lactation in the presence of normal nursing.

Stewart and Pratt,^ Diddle,^ Davis® and Connalh'-® reported that

stilbestrol wiU inhibit lactation in spite of normal nursing.

Because of this difference of opinion in the literature, we wish to

present certain results of our investigations.

Material and Methods

This study is based on observations upon a series of 250 patients,

who were delivered in the Hospital of the University of Pennsylvania

between January, 1940 and January, 1942.

The effect of stilbestrol upon lactation was observed in 4 groups of

patients under the following conditions

:

A. In absence' of nursing; no pumping of breasts.

B. In absence of nursing; with pumping of breasts.

0.

Following short period of nursing.

D. During nursing.

In groups A and C, the effect of stilbestrol upon lactation was
measured in terms of its influence upon breast discomfort, engorgement,

leakage during treatment, and lealcage after discontinuation of stilbestrol.

In groups B and D, the effect of treatment was recorded as ounces of

millc obtained by pumping, or grams of milk taken by the infant.

The nursing routine included nursing on alternate breasts for 20

minutes, every 4 hours. Breasts were supported properly, fluid intake

was encouraged, and strenuous catharsis was omitted. Mothers were

given specific instructions as to how to nurse properly, and how to keep

llie breasts clean and well supported.

The routine treatment for each group was as follows

:

1.

Fluid intake at least 3,000 C.C./24: hours.

2.

No unusual cathartics.

3.

Support of breasts—^no tight binders.

4.

Stilbestrol 1 mg., three times daily for 5 days.

A. Treatment in Absence of Nursing—No Associated Pumping of

Breasts .

—

Stilbestrol was given to 50 patients who did not nurse at any time,

385



386 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

and whose breasts were not pumped. Treatment was started within 48
hours of delivery, with the results shown in Table I.

Table I. Treatment in Absence op Nuksino—No Associated Pcmping of
Breasts—50 Patients

PATIENTS

1. Breast discomfort 0
2. Engorgement 0
3. Leakage during treatment 0
4. Leakage after discontinuation of treatment 5
5. No symptoms 45

Total 50

B. Treatment in Absence of Nursing—With Associated Pumping of

Breasts .

—

Fifty patients did not nurse at all but ivere pumped at regular inter-

vals beginning 48 hours after deliver3^ An electric breast pump was
used at 4-hour intervals on alternate breasts. As soon as 8 ounces of

milk were secured per 24 hours, stilbestrol treatment was begun and

continued simultaneously with pumping for 5 days. The results are

shown in Fig, 1. Note the drop in milk secretion within 24 hours of the

start of stilbestrol administration, and the continuing decrease as long

as the drug was administered.

0z./£4-

Fie, 1 .—^Effect of stilbestrol upon lactation. Nipples stimulated by pumping- brca‘-t.‘!

during administration of drug.

C. Treatment FoUoiving Short Period of Nursing.

—

The effect of stilbestrol upon lactation after it is well establi.shed

was observed in 50 patients, who had nursed for 5 days or longer, but

stopped nursing because of neonatal illness or death. As soon as the

patients ceased nursing, the routine treatment for diying up breasts
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was instituted. The nipples were not stimulated by pumping or suclding
during the period of stilbestrol treatment. The results are shoum in

Table II.

Table H. Treatment Following Short Period of Nursing

—

50 Patients

PATIENTS

1. Breast discomfort 7
2. Engorgement 7

3, Leakage during treatment 3

4. Leakage after discontinuation of treatment 4
5. No symptoms 29

Total 50

The discomfort, engorgement, and leakage during treatment lasted no
longer than 36 hours in any ease, and no treatment was needed because

these sjmiptoms were so mild. The eases of leakage after discontinua-

tion of stilbestrol were relieved by additional 5-day courses of the drug.

The longest interval between the 2 courses of stilbesti’ol was 2 weeks
;
this

occurred in one ease.

D. Treatment During Normal Nursing .

—

This group consisted of 100 normal nursing women who previously

had nursed at least one infant for three months. All of the present

pregnancies and deliveries were uneventful. All infants were normal

and weighed at least 3,000 grams at birth. In most instances, the

mothers did not Imow they were under treatment.

Since we were anxious to study the effect of stilbestrol upon the

amount of milk produced daily, it was measured in terms of: (1) daily

infant weight, and (2) milk taken by each infant at each feeding.

(1) Daily Infant Weight .—Twenty patients were treated and twenty

were used as controls. In tlie control group, the mothers nursed their

infants normally.
In the treated group, as soon as the infants began to gain weight after

their initial neonatal weight loss, the mothers were started on 1 mg.

of stilbestrol, three times a day for 3 days.

The infants in both groups were weighed daily at Uie same time.

They were undressed completely at the time of each weighing.

None of the infants exhibited anorexia, vomiting, vaginal bleeding or

unusual breast hypertrophy.

Eesults

These are shown in Fig. 2. Note that the infant weiglits in the

treated group remained stationaiy during the period that the mothers

were receiving stilbestrol. After the drug was discontinued, the infant

weight increased, so that at the time of discharge from the hospital the

average weight in the ti’eated group was comparable to that of tlie

control group. . .

(2) 3Iilk Taken hy Each Infant at Each Feeding .—This group in-

cluded 40 treated women and 20 controls. After the infants were obtain-

ing at least 200 grams of milk per 24 hours from the mothers, treatment

was instituted. Stilbestrol was administered ui doses of 1 mg., three

times daily for 4 days. The infants were given no supplementary feed-

ings during the experimental period.

Tlie mothers were not advised of the experiment, although they re-

ceived special instructions as to proper nursing—with emphasis unon the
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importance of encouraging the infant to empty the breasts as completely
as possil)]e at each feeding.

Results. These are shown in Fig. 3. Note the drop in millc obtained
liy infants from treated mothers as compared to the amount of milk
procured from untreated mothers.

Percent
birlh rielghi’

Fig. 2.—Effect- of stilbestrol upon weight of infant Drug afiminiistereJ to nursing
mother.s after onset of lactation.

post partum.

Fig. 3.—Effect of stilbc-strol upon lactation. Nipples stimulated by normal .suckling

during administration of drug.

During tlie period of trealmont, many mothers complained that their

infants seemed hungry and would always cry. The mothers felt that

they did not have enough milk for their babies.

After treatment was discontinued, most of the treated gi’oup of

mothers were able to nurse their infants satisfactorily within 3 days.
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Discussion

Several interesting points arose during our experiment. First, tlie

effect of stilbestrol upon lactation is not the same in every postj)artum
patient. Some were affected very slightly, while others showed a
marked response to the drug in the same dosage. In fact, the usual
means of mensuration, that is weighing the infant before and after

each feeding, occasionally failed to demonstrate any decrease in milk
secretion as illustrated in Fig. 4. From the onset of lactation, this

patient was noted to have a superabundance of milk, and after the

infant finished nursing, the breasts continued to leak. They were

Dai^s post partum
=J4ilk obtained bzj pump after nursing.

-J^Uk obtained Jb^ infant.

Fig. 4.—Effect of stilbestrol upon total amount of milk produced by mother.

pumped, and between 200 and 300 grams of milk were obtained. in

this manner after nursing. The amoimt of milk that Avas produced

by this patient, as judged from the daily infant iveight gain, seemed

to be increasing in spite of the stilbestrol. According to routine

records obtained bj' Aveighing the baby before and after nursing, this

infant continued to take increasing amounts of milk in .spite of the

administration of stilbestrol to the mother; yet the amount of milk

obtained by pumping after each nursing decreased to zero soon after

stilbestrol Avas started. This obserAmtion may explain Aidiy some

patients shoAv no effect of stilbestrol on lactation during nursing.
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In the other patients in our series, this type of observation was not
possible because the breasts were readily ‘‘emptied” by the infant In
many cases we tried to pump the breasts after the infant had finished

nursing, and practically no milk was obtained.

Another interesting point brought out by our study is the absence

of a quantitative relationship between dose of stilbestrol and effect on
lactation. We found that 1 mg. three times daily produced the same

degree of depression in miUc secretion as 20 mg., four times daily. Table

III demonstrates this point clearljL

Table III. Influence op Stilbestrol Upon Lactation

Effect op Dosage

TREATED PATIENTS (40)

NO. IN EACH
GROUP

TltEAl

AJIOUNT
TOTAL
MG.

PMENT

DURATION
DAYS

.MILK S

(on Sth POS

GM.
(average)

F.CRETION

rPARTUil DAY)

%
depression

15 36 4 186 54
10 56 5 160 60
6 203 6 160 60
9 426 5.5 170 58

CONTROLS (25 N0R5IAL PO.STPARTPM WOMEN) 408

Showing: the relative amount of milk secretion on the last day of postpartum treat-
ment by patients receiving stilbestrol, compared with the average amount secreted on
the eighth postpartum day by the control group.

Note; (a) Denression of milk secretion following treatment, (b) That there is

no direct relationship between amount of drug given and degree of depression of milk
secretion.

The other iioint of intere,st is the ability of postpartum Avomen to

take varying doses of stilbe.strol by mouth Avith no demonstrable unto-

Avard effects. None of the mothers or infants in our series shoAved any

unusual signs or .sjmiptoms that could be attributed to the stilbestrol.

Summary and Conclusions

The effect of stilbestrol upon lactation Avas studied in 250 normal

postpartum Avomen under 4 types of circumstances, Avith the folloAving

conclusions

:

1. fStilbestrol is effective in aiding cessation of lactation.

2. Stilbestrol given to normally nur.sing postpartum AAmmen Avill de-

press milk secretion in spite of normal suclding.

3. In rare cases, .stilbestrol may haim no obvious effect upon lactation.

4. The dose of stilbe.strol bears no quantitative relation to its effectiAT-

ness in deprc.ssing milk secretion.
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THE CATHETER METHOD POE CONTINUOUS
CAUDAL ANESTHESIA

George C. Downing, M.D., Marcia Mn.LER, J\I.D., and
B. B. Durfee, M.D., San Francisco, Calif.

(From the Department of Obstetrics and Gynecology, Stanford University

School of Medicine)

The introduction of continuous caudal anesthesia in obstetrics by
Edwards and Hingson has elicited widespread interest, and as a re-

sult, a number of modifications of their original technique have been

reported. One of these is the emplojnnent of a ureteral catheter instead

of an inlying steel needle for the administration of the anesthetic sub-

stance.

In 1942, Manalan^ described his method for single injections, and in

1943, Adams, Lundy and Seldon^* ^ reported their observations on the

use of an inlying ureteral catheter for continuous caudal anesthesia.

Siever and Mousel'^ who used a 13 gauge needle and a No. 5 ureteral

catheter, reported satisfactoiy results in 96 per cent of their series

of 300 obstetric patients. Irving, ® employed a 15 gauge needle and
a No. 4 catheter, and for difficult insertions used an 18 gauge needle as

a guide with a 15 gauge needle slipped over it.

This repoit describes our procedure, which differs from other methods

previously reported in that a wire guide is used to facilitate the introduc-

tion of the catheter.

Method

hvdications .—Caudal anesthesia for obstetx’ic patients is instituted

only when labor has made definite progress. The primiparous cervix

should be dilated at least 4 cm., Avhile 2 to 3 cm. is sufficient in the

multiparous patient. Uterine contractions in all instances should be

at intervals of 3 minutes or less.

'Preliminary Preparation .—Premedication with a barbiturate—usu-

ally 3 grains of nembutal or seconal are given 15 minutes beforehand.

The bladder is emptied, and the large bowel cleansed -with a low enema.

Technique .—The patient is placed face down xvith the hips elevated

by a large pillow. The sacral region is painted with tincture of phe-

merol or merthiolate and draped vith sterile towels. The sacral hiatus

is identified and a wheal is raised in the overlying skin with local an-

esthetic solution. Bletycaine, 1.5 per cent, has proved satisfactory. A
22 gauge 2^inch needle is connected to the syringe and passed through

the skin wheal and the sacrococcygeal ligament into the caudal canal.

When the- caudal space is entered, a characteristic *‘jump” is felt as

the needle point traverses the depth of the caudal canal and strikes the

anterior wall.

Five c.e. of 1.5 per cent metyeaine solution are injected to serve as a

test for undue reaction, and to render the remaining portion of the

procedure painless. The needle is removed and a 15 gauge 3-ineh needle
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is introduced, bevel-up, into the canal. As soon as the sacrococcygeal
ligament is penetrated (this is readily discerned with the rigid needle),
the hub is depressed and the needle advanced for a distance of 5 to 6
centimeters. It is important to avoid scraping the anterior wall of tlie

canal, where many blood vessels may be encountered.

The bevel of the needle is now directed downward and the stilet re-
moved. If neither blood nor spinal fluid can be aspirated, an additional
5 c.c. of metyeaine is injected, and if the 15 gauge needle is in proper
position, it will flow in easily.

An autoclaved No. 4 ureteral catheter with wire guide is now made
ready for insertion. The Avire guide remains in the catheter, but before
insertion it is withdravm for a distance of 2 cm, from the catheter tip.

This retains the advantage of the guide, while providing a soft, flexible

tip which is not likely to penetrate the dura or Iflood vessels.

The catheter is passed through the needle until its tip is 3 to 4 cm.

beyond the needle point. The needle is withdrawn over the catheter

and the depth of insertion adjusted. The catheter may be advanced
or withdrawn at this juncture as long as the guide has not been removed.

The average patient requires a depth of 12 cm., while 10 cm, will .suffice

for a thin person. Obese patients must have the catheter inserted 15

cm. to insure its remaining in the canal. Distances are from the

catheter’s exit at the skin and are easily determined with a calibrated

catheter.

The vdre guide is now •withdra^vn and the catheter strapped firmly

in place with adhesive tape. A 22 gauge %-inch short-bevel needle^ is

inserted into the distal tip of the catheter and aspiration attempted ivith

a syringe. If neither blood nor spinal fluid appears the needle is con-

nected by means of a Luer-Lok fitting to a rubber tube leading to the

metyeaine bottle. A two-way automatic valve and a 10 c.c, sjTingc com-

plete the closed system.

Fifteen c.c. of metyeaine are injected through the catheter, making a

total initial dosage of 25 cubic centimeters. This often suffices to relieve

all uterine pain and produce sldn anesthesia up to the umbilicus. If not,

10 to 15 c.c. more may be injected. Subsequent injections of 20 c.c. are

given, whenever the patient feels her pain. returning. The skin level of

anesthesia is best maintained at, or slightly below, the umbilicus.

Observations and Precautions

1. Stage at Which Caudal Anesthesia. Is Instituted .—As emphasized

by McCormick,'^ it is most practicable to delay institution of caudal an-

esthesia until labor is well advanced and the pains are at 2- to 3-nunute

intervals. This is advantageous because it forestalls the necessity of

discontinuing the procedure because contractions have .stopped. It also

shortens the duration of anesthesia, thus diminishing the total dosage

and reducing the possibility of a toxic effect on mother or baby.

2. Use of the 15 Gauge Needle .—The needle point must avoid the an-

terior wall of the caudal canal or troublesome bleeding vill en.sue. The

rigid needle is more readily controlled than one of malleable construc-

tion.

Test aspirations for blood or spinal fluid should be made ivith the

needle in both bevel-up and bevel-doivn positions. The needle should

be rotated to the bevel-down position before introducing the catheter

as a precaution against shearing the catheter tip. This occurred once
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in our series. The needle was bevel-up and a 1 cm. piece was cut off
by the sharp, up-turned bevel. At the patient's request, no attempt
was made to recover the tip, and she has experienced no iU effect. We
believe such an accident is less likely to occur if the needle is bevel-down
when the catheter is inserted.

When the 15 gauge needle and the catheter are both in the caudal
canal, there are two things to avoid: (1) the needle viust not be in-
serted farther, and (2) the catheter must not be "withdrawn until the
needle has first been removed. Either of these tends to shear the
catheter.

3. Use of the Ureteral Catheter.—^It is unsafe to insert the catheter
with the wire guide ivithout first loithdrawing the guide 2 em. from the
catheter tip. If this precaution is not observed the subarachnoid space
mil surely be entered.

Test aspirations for blood or spinal fluid must be made through the

catheter after it has been placed. In spite of aU precautions, we have
aspirated blood a number of times and spinal fluid once.

4. Asepsis.—Scrupulous care must be taken in the sterile prepara-
tion and draping of the sacral area. Sterile gloves should be worn by
the operator, and subsequent injections must not contaminate the

syringe piston.

5. Level of Skin Anesthesia.—The catheter method produces higher

levels of sldn anesthesia than are obtained with the needle. For this

reason, the initial injection should not exceed 25 cubic centimeters.^ If

necessary, this may be increased until the skin level is at the umbilicus.

Several of our earlier catheter caudal blocks produced sldn anesthesia to

the clavicles. One patient experienced numbness of the arm and hand,

but there appeared to be only slight paralysis of the intercostal muscles.

This has not occurred since limiting our initial dosage to 25 cubic

centimeters.

6. Prevention of Urinary Distention.—If the anesthetic is continued

for longer than 6 to 8 hours, the bladder must be eatheterized. Fre-

quently, it may be emptied by gentle suprapubic pressure with the pa-

tient on a bedpan. This precaution is especially important in preventing

postpartiun cystitis and urinary retention.

7. Barbiturate Administration.—It is generally accepted that bar-

biturates lessen the toxicity of the local anesthetic agents. It is probably

well to repeat the nembutal or seconal at intervals of 6 to 8 hours, to

offset loss of the drug’s effect by metabolism.

8. Excessive Drop in Blood Presswe.—^Although this occumed in not

moi*e than 2 per cent of our patients, measures for control are kept at

hand. Administration of o.xygen is of most benefit, but neosjmephrine

and ephedrine are good.

Results

Satisfactory anesthesia was obtained in 277 of our first 300 unseleeted

eases, and there were only 6 (2 per cent) complete failures. Twenty-
three (8 per cent) required supplemental anesthesia. Light supple-

mental anesthesia was administered to an additional 26 patients, because
thej^ unshed to be asleep in the delivery room. With 2 exceptions, the

caudal bloclvs were administered by 7 different members of our resi-

dent staff.

Nine cesarean sections and 5 gynecologic operations arc included in

our series. The remaining 286 are vaginal deliveries consisting of 10
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spontaneous, 251 low forceps, 7 midforeeps, 2 high forceps, 12 breech
aiM 4 version and extraction cases. Eaeli of the last 4 necessitated deep
inhalation anesthesia to provide sufficient relaxation of the uterus.

There were no maternal deaths. Seven babies were lost, a fetal mortal-
ity of 2.4 per cent, but none of these was attributable to the caudal
block.

Complications resulting from the caudal anesthesia occurred in 2 pa-
tients. A supeifficial skin infection developed at the site of the catheter’s
exit in one,^ and in another paralysis of the anal sphincter persisted for
10 days. Sixteen patients had urinary retention for more than 24 hours.

Comments

A number of advantages may be ascribed to the catheter method of

continuous caudal anesthesia.

1. Safety.—^A soft, flexible catheter is undeniably safer than a steel

needle. Needle breakage is now rare, but tliere is always the possibility

of a shift in position of the patient. Any such movement often dislodges

an inlying needle, with the result that subsequent injections no longer

reach the caudal canal. More dangerous, however, is the risk of piercing

the dura or blood vessels. Once the catheter has been properly placed,

it cannot be dislodged and subsequent injections can be made safely and

effectively.

2. Position of the Patient.—Complete freedom of movement is per-

mitted the patient. Descent of the fetal head often has been impeded
by the lateral position necessitated by the needle method. The catheter

allows the patient to remain on her back vdth safety. She may be trans-

ported to and from the delivery room without interrupting the anes-

thetic,

3, Facility of Insertion.—We have found that it actually is easier to

manage the rigid 15 gauge needle than the malleable type. This is

particularly true within the caudal canal, where the operator mut be

able to control the needle point,

4, Obesity.—Caudal anesthesia vdth the inlying needle method is often

impossible in the obese patient. This is because the usual malleable

neeffie is not long enough to penetrate the pad of fat over the sacrum

and remain in the caudal canal. Moreover, the needle is readily dis-

lodged by the motion of the fat itself. If the obesity does not prohibit

locating the canal, a catheter may be inserted to the proper level and

anchored securely in position.

Summary

1. A technique for the catheter metJiod of continuous caudal anes-

thesia is described.

2. A series of 300 unseleeted ca.ses is reported. There wei’C 6, or 2 per

cent, complete failures, and 23 patients (8 per cent), who required sup-

plemental anesthesia.

3. There were no maternal deaths. Seven babies were lost, the deaths

of none of these could be attributed to caudal anesthesia.

,4. The catheter method possesses the advantages of increased safety,

freedom of movement by the patient, and facility of insertion.
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SIMILARITY OP MOUTH AND VULVAR LESIONS

John Parks, M,D., Washington, D. G.

(Frcm the Department of Oistetrics and Gynecology, Gallinger Mmidpal Hospital)

The purpose of this presentation is to point out a clinical correlation

of lesions common to the mucosa of the mouth and to the mucosa of

the vulva. A brief re\ue\v of embryology will illustrate. that there are

structural anatomical similarities between the mouth and the vulva.

In the early embryo, the foregut and the hind'^t eri3‘ blindly." The
pharyngeal membrane separates the stomodeum from the anterior end

of the foregut; in the breech, the intestinal, urinaiy, and genital tracts

open into a common space, the cloaca, which is separated from the out-

side by the cloacal membrane. The pharyngeal membrane is formed by

fusion of the stomodeal ectoderm and foregut entodenn; the cloacal

membrane consists of ectodermal cells and entoderm of the hindgut.

Both of these membranes disappear in the early weeks of embryonic de-

velopment.^ The mouth is developed from the stomodeum and partly

from the floor of the foregut. The vulva is of ectodermal origin and snir-

rounds the exits of the urinary, vaginal, and rectal orifices. The salivary

glands develop as buds from the epithelium of the mouth of the embryo

between the fourth and ninth weeks. Salivary secretions are not full.y

established until the fourth month of infancy.^ Bartholin’s glands are

developed by the third month and contain mucus by the fifth month of

fetal life.® Secretions from the parotid, submaxillary, sublingual, and

labial glands of the mouth are alkaline. The mucoserous discharge from

Bartholin’s glands is also alkaline. Secretions from both the oral and

vulvar glands are subject to control of the autonomic nervous system.

Sweat glands are of interest in that the vermilion borders of the lips

and the labia minora are the only surface areas of the female body com-

pletely devoid of the small eccrine s^veat glands.^ The large apocrine

sweat glands, associated mth hair follicles, are in abundance on the

mons veneris, the labia majora, the perineum, and to a much lesser de-

gree in the skin about the lips. Sebaceous glands normally open into

hair follicles, but on the veimilion borders of the lips and on the hair-

less labia minora they open directly on the surface.

The vestibule of the mouth, that area between the teeth and gums

and the lips and cheeks, and the vestibule of the vulva, the .space between

the labia minora, are quite similar witli regard to temperature, degree

of anoxia, and texture of the surroimding tissues. With nasal breathing,

there is very little more oxygen in the mouth tlian is ordinarily present

in the vulvovaginal area. The lips and the labia minora are particular!}

well supplied with nerves, blood, and lympli vc.ssels.

Congenital abnoimalities in the moutJi am usually cleft or fusion

defects while the most common anomalies of the female genitalia are

hymenal or Mullerian duct deformities.

396



PARKS: SIMILARITY OP MOUTH AND VULVAR LESIONS 397

For satisfactory examination of either the vnlva or month, it is im-

portant to have the patient in a proper position with adequate illumina-

tion and satisfactory instruments for visualization. For protection to

himself and to his patient, the physician should wear rubber gloves for

palpating lesions in the mouth or on tlie vulva. Eegional Ijrniph gland

palpation is of distinct value in both areas.

Color of the Mucosa

With few exceptions, systemic factors mfluencing circulation to the

mucosa of the mouth and vulvovaginal area cause similar color changes.

Anoxia due to anesthesia, pulmonary or cardiac disease results in cy-

anosis of the vulvar and oral mucosa. Anemia causes pallor in both

areas. Jaundice gives a yellowish color to the mucosa. Certain poisons

such as carbon monoxide, sulfanilamide, and the aniline dyes change

the color of the circulating blood by reducing oxyhemoglobin. Poly-

cythemia results in a rich red discoloration of both the oral and vulvo-

vaginal mucosa.

Changes in Menstruation, Pregnancy, and the Menopause

Of particular interest to the obstetrician and gynecologist are the

mucosal changes found in the menstrual cj’-cles, in pregnancy, and in

the menopause. Systemic premenstrual vascular changes bring about

submucosal engorgement and redness in tlie mouth. Premenstrual en-

gorgement of the vulvar mucosa is usually a deeper, reddish blue. Pre-

menstrual edema of the lips, face, and vulva occasionally occur. Cyclic

endocrine changes influencing the oral mucosa may give rise to hyper-

emia and bleeding of the gingivae in association ^vith menstruation.

This condition is known as stomatitis dysmenorrheica.'^

Oral changes associated vdth pregnancy are those of hypersecretion

and tissue proliferation. Early in pregnancy salivary secretions are

increased. Ptyalism is an annoying, contributory factor in the early

vomiting of pregnancy. The gravid patient often experiences changes in

taste perception and appreciation. A proliferative marginal gingivitis

oecasionall}’’ occurs in pregnancy. The overgi’o'vrth of the gum margin.s

in stomatitis gravidarum may be extensive enough to cover the teeth.

The micropathologj^ of this pregnancy tumor is that of an angiomatous

proliferation in fibrous tissue. The gingivae generally return to normal

after delivery.® Other benign tumors of the gums frequently enlarge

during pregnancy. If these tumors are removed during gestation, the

recurrence incidence is greater." Secretions from the genital glands

are more profuse during pregnancy. Papillomas and condylomas re-

cur more frequently when they are removed from the pregnant patient.

The smooth tongue and the pale buccal mucosa of the last trimester of

pregnancy are usually associated -with hjqjochromic anemia. The

-^-ulvar mucosa of the gravid patient may be pale, but venous conges-

tion of the vagina and ceivix gives rise to blueness of that mucosa.
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The atrophic menopausal changes in the mucosa of the mouth and
yulva are quite similar. The menopause is accompanied by a deerea.se
in salivation and in vaginal secretions. The mucosa becomes dry, glazed,
and much less resistant to infection. Older women frequently eompJaih
of drjTiess and burning of the mouth and of irritation and itching of

the iTilva. Estrogenic therapy will give relief of symptoms from both
areas. The estrogenie hormone increases cell activity and specialization.

Resistance to mouth and vulvar infections is heightened by activation

of the miicosa with estrogens.®* ® However, neither estrogenic nor

vitamin therapy is indicated in the patient uith definite kraurosis or

leucoplakia of the vulva. These advanced premalignant skin changes

require vulvectomj*- as the safest method of management.

Blood Dyscrasias

In severe relapses of pernicious anemia, bald atrophic tongue, ulcera-

tion of the lips and buccal mucosa, and supeihcial ulceration of the

vulva occur along %vith hyperpigmentation of the surrounding skin.

There is evidence to indicate that these mucosal changes are due to a

combination of achlorhydria and vitamin B defic^ene3^^°’ In aplastic

anemia and in leucemia, stomatitis and vuhdtis are manifested by bleed-

ing gum margins, ulceration of the oral and vulvar mucosa. Ulcerations

in both areas are frequently infected with firsospirochetal organisms.

Local Infections

One of the most common surface infections of the oral and vulvo-

vaginal mucosa is thrush, or moniliasis, due to the Monilia albicans.

Monilia will not groAv on healthy mucous membrane, but thi-ive on mu-

cosa Avhich is subjected to trauma or loAvered resi.stance. Poorly nour-

ished infants, diabetic v^’omen, and anemic pregnant patients are good

candidates for moniliasis. In methods of resuscitation, it is Avell for

the obstetrician not to traumatize the mouth of the infant Avith his

gloved hand Avhich has been contaminated by the vaginal discharges of

the mother.

Diphtheria develops in an alkaline medium and in an abundance of

air. The disease is chaiacteristically one of the phaiynx. However,

oral and vulvovaginal diphtheria occasionally occur.

Tuberculous ulceration, present on the Auilva or in the mouth, is usu-

ally found in the patient AAuth fai’-advanccd pulmonary or enteric tuber-

culosis.

Chancroid is a disease of the vulva AA'hich can be transplanted to the

oral mucosa.

Gonorrheal stomatitis i.s rare; gonorrheal vulAmvaginitis is the mo.st

common of venereal diseases.

Psoriasi.s, herpes simplex, lichen planus, and impetigo arc local dis-

eases, AA-hich may affect either the mouth or the Auilva.

Skin iiTitation of the A*uiva and perineum seeondaiy to a chronic,

profuse alkaline cervical discharge compai-es Avith change.s seen in bps
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and chins which have been subjected to constant dribbling from the

mouth.^^

Vincent’s fusospirillae are common secondary invaders of vulvar ul-

ceration just as they are of lesions in the mouth.

Tumors

Benign and malignant tumors of comiective tissue, blood and Ijunph

vessels, and epidermis occur in the mouth and on the vulva. There is

no definite relationship between the two except that syphilitic leuco-

plalda is quite common to both areas. Stokes’ statement, ‘'on finding

leueoplakia, look backward toward sj’philis and forward to cancer”^® can

apply to both areas. Diffuse fibromatosis of the gingivae has the gross

and microscopic characteristics of venereal condylomas.

Systemic Diseases

The most serious S3’^stemie disease common to the vulvar and oral

mucosa is .s^Tihilis. Breaks in the mucosa are not necessaiy for inocula-

tion with Treponema pallidum. The labia majora are second only to the

cervix as the initial site of sj’^philis in the female.’^ The lip is the most

frequent extragenital area for chancre. The most open and infectious

lesions of secondary syphilis, i.e., condylomata lata and mucous ulcers,

are found on the vulva and in the mouth. Until secondarily’- infected,

syphilis of the mucous membrane is fairl.y typical and usually’- painless.

Macular and erosive syphilides are found on the mouth or labia minora;

papular sy’-philis is common on the -vulva, but rare in the mouth; ulcer-

ative and sclerous sy’-philides occur in both areas. Hutcliinsonian teeth

and rhagades are emdence of congenital syphilis.

Diabetic stomatitis and vulvitis are quite similar. The mucosa mem-
brane in both areas is dry, pai'ched, and deep red in color. The pa-

tient complains of a burning sensation in tlie mouth and on the -vulva.

In uremic stomatitis, the mouth changes are more profound than in

the -vulva. The tongue becomes dry, thick, and brown coated. The

oral mucosa is inflamed and ulcerated. The gingivae bleed easily, and

the u-vula becomes swollen. The vulva frequently becomes edematous,

reddened, and ulcerated. The discharges from the mouth and from the

vagina have a uriniferous odor.

In recent years, physicians and nutritionists have made extensive stud-

ies in vitamin deficiency^ diseases. A scientific basis has been established

for the reliance the old family^ physician placed on the tongue as an in-

dicator of dehydration and malnutrition. Changes in the doi-sum of the

tongue, the buccal mucosa, and lips often reflect vitamin deficiencies

seeondaiy to gastroenteric and febrile diseases. Gynecologists have

noted the effects of vitamin deficiencies on the mucocutaneous surfaces

of the vulva.^®’ Bo, or riboflavin, deficiency’- is manifested by a red.

raw tongue, shiny, red mucosa of the lips and buccal surfaces, and an

angular eheilitis.^^ A similar shiny redness and rawness of the -vulva

occurs. Aribofla-vinosis favors the development of monilial infection.
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Vitamin Ba is specific therapy. The lesions will not respond to nicotinic
acid alone. Pellagra, due to a deficiency in nicotinic acid and othei’

factors of the B complex, produces soreness, redness, and ulceration of
the tongue, gums, oral mucosa, and lips, vulvovaginitis, thickening and
pigmentation of the skin. Pellagra favors secondary infection vnth Vin-
cent's organisms.^® An adequate diet supplemented ivith nicotinic acid

and brewers’ yeast will initiate tissue repair of both the oral and vulvar

lesions. With the uddespread use of estrogens and ivith evidence that

they stimulate tissue regeneration, it is of interest to note that Ashworth

and Sutton found that “estrogens do not aid in the utilization of the

vitamin B Complex.”^® According to their evidence, estrogens given

to individuals with subelinieal vitamin B complex deficiencies caused the

appearance of characteristic polyneuritis, pellagra, and eheilitis.

Conclusions

There is a structural embryologic, anatomic, and physiologic similarity

between, the mucosa of the moutli and vulva. Certain local and systemic

infections influence both areas. The patient may complain of symptoms

from only one area, when similar lesions can be found both on the vulva

and in the mouth. The importance of a thorough examination of both

areas is stressed. Women frequently consult the doctor early about

mouth lesions, but they are somewhat reluctant to seek advise at the

onset of genital symptoms.
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FIVE HUNDRED CONSECUTIVE CESAREAN SECTION
OPERATIONS*

Eugene G-. Free, M.D., Chicago, Iiu.

(From the Department of Obstetrics and Gynecology, -The University of Chicago

and The Chicago Lying-in Hospital)

I

N this report and analysis we have studied a group of 500 consecutive

cesarean sections performed at Chicago Ljdng-in Hospital from

March 1, 1938, to Marcli 6, 1942. This series of cesarean sections con-

stitutes a complemental third group of 500 cases operated upon consecu-

tively in this institution from May, 1931, to March, 1942. The prior two

groups totaling 1,000 cases were analyzed by Daily in 1939. Interest

lies in comparison of results; hence, in summary, certain factors in

statistical change will be noted.

From March 1, 1938, to March 6, 1942, there was a total of 11,281

deliveries at Lying-in Hospital, giving a section incidence of 4.43 per

cent for this particular group and period.

Thirty-three operators were responsible for the surgery in the series.

The departmental stall of Lying-in Hospital consisting of full-time mem-

bers and residents handled 398 of the cases. The remaining 102 cases

(20.4 per cent) were operated upon by members of the practicing cour-

tesy staff. No one individual operated upon more than 13.8 per cent of

the cases (69).

Types of Operative Procedure

455 Laparotrachelotomies 93.0%
205 Laparotrachelotomies with tubal ligation 41.0%

2 Classicals with tubal ligation

1 Laparotrachelotomy with cornual re.section

37 Cesarean hysterectomies 7.4%
4 Classical cesarean sections 0.8%
4 Vaginal cesarean sections 0.8%

First Section Third Section

306 Cesareans Gl.2% 26 Cesareans 5.2%
271 Laparotrachelotomies 24 Laparotrachelotomies

28 Cesarean hysterectomies 2 Cesarean hysterectomies

3 Classicals

4 Vaginal

Second Section Fourth Section

167 Cesareans 33.4% 1 Laparotrachelotomy 0.2%
1 59 Laparotrachelotomies

7 Cesarean hysterectomies
1 Classical

Maternal Mortality

There were two deaths in the series for a percentage of 0.4. One of

these patients died of cerebral hemorrhage and/or eclampsia. The
patient was considered a poor risk at the time of operation. No anes-

thetic was required. The other death resulted from hemorrhage and

shock following cesarean section in a case of total placenta previa.

•Presented at a meeting of the Chicago Gynecological Society, April 21. 1944.
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Fetal Mortality

There were 35 neonatal and 11 intrapartum deaths; giving a fetal

mortality of 9.2 per cent for the 500 sections. In the neonatal gi’onp 22
of the cases were premature, 10 were previable (91.5 per cent). In the

stillborn group, 4 cases were premature and 4 previable (72.7 per cent).

In both the neonatal and intrapartum serie,s, the antecedent maternal

pathology was largely toxemia, abruptio placenta and placenta previa.

It was noted as 10 cases of toxemia, 5 cases of abruptio placenta, and 9

cafies of placenta previa in the neonatal deaths
;
and 2 cases of toxemia,

4 cases of abruptio placentae, and one of placenta previa in the inti-a-

partinn deaths.

Maternal Morbidity

The morbidity standard used has been that of the American Com-

mittee on Maternal Welfaj'e. The mortality figure in the series was in-

cluded in the morbidity evaluation. There were 155 febrile cases using

this index (31 per cent) : 70.9 per cent of the morbidity (110 cases)

was genital in origin; 12.9 per cent (20 cases) resulted from urinary

tract infections; and 3.8 per cent of the morbidity (6 cases) was at-

tributed to respiratory tract infections. Transfusion reactions, throm-

bophlebitis and wound infections about equally accounted for 7.1 per

cent of the morbidity (10 cases), and 9 other eases were, in total, re-

sponsible for the remaining 5.8 per cent of the morbidity with various

diagnoses other than these listed.

Effect of Labor and Ruptured Membranes on Morbidity

We have been interested in this particular feature of this study

not only because of its primary'' importance but, also, because of the

stress laid on such morbidity findings in some of the contributory lit-

erature and in clinical consideration. For these reasons, we have an-

alyzed the group in .somewhat more detail than is usual.

In the 500 sections, 300 cases were neither in labor, noi- had ruptured

membranes (60.0 per cent). Eight.v-six of these sections became febrile

(28.6 per cent). Of the total number of sections, 164 (32.8 per cent)

were in labor; 59 (35.9 per cent) of the these were febrile. A total ol

119 eases (23.8 per cent) had ruptured membranas and 42 of these were

febrile (35.3 per cent). Thirty-six cases were not in labor and had

ruptured membranes; 11 of these became febrile for a percentage of

30.5. Eighty-three cases both were in labor and had ruptured mem-

branes (16.4 per cent)
;
of this group 31 were febrile (37.3 per cent).

With membranes unconsidered, 56 eases were in labor le.ss than 12

hours, and 49 cases were in labor more than 12 hours and wore afebrile.

The morbid ca.ses under the same conditions about balanced—31 and

28. In the instance of ruptured membranes for less and more than 12

hours, disregarding labor, the afebrile cases Avere noted as 45 and 32;

the febrile cases 21 and 21. In the ca.ses both in labor and ndth rup-

tured membranes for lass and more than 12 hours, the febrile per-
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centages of 32.2 and 46.1, respectively, gave an indication of the higher

morbidity in sneh eases. Further, vith only one exception, the morbid

percentages throughout the group were noted to be higher where the

element of time increased in relation to labor. Though the number of

cases for comparison was small, it was likewise noted that morbidity

increased by an approximate one-fourth when labor accompanied rup-

tured membranes, 37.3 per cent and 30.5 per cent, respectively. More-

over, it is significant that the febrile percentage of 28.6 noted in those

cases operated upon under the conditions of intact membranes and no

labor was ^^uthin 1 per cent of the lowest morbidity evaluation found

under any conditions.

Effect of Toxemia on Morbidity

Out of a total of 92 eases of toxemia, 46 eases were febrile (50 per

cent).. In the sections for abruptio placenta, toxemia being frequently

a common factor, 5 eases out of 13 were morbid (38.5 per cent).

Effect of Secondary Section on Morbidity

Of the 271 laparotraehelotomy first section cases, 95 were morbid

(35.1 per cent). Of the 159 second section cases, 40 were febrile

(25.1 per cent). Out of the 24 cases of third section, 3 (12.6 per cent)

were febrile. Thirteen of the 37 cesarean hysterectomies were morbid

(35.1 per cent)
;
3 of the 4 vaginal sections were morbid (75 per cent)

;

and one of the 4 classical sections was morbid (25 per cent). The de-

creasing morbidity noted in the second and third multiple section cases

was due to the fact that they were usually elective; the conditions which

contributed to morbidity at first section not being present on secondary

section.

Indications for Cesarean

There was a total of 306 primaiy sections in the series (61.2 per cent).

This is an inclusive figure comprising the total of laparotraclielotomies,

cesarean hysterectomies, classical and vaginal sections.

Dystocia and Disproportion .—Ceplialopelvic disproportion, 75; Contracted pelvis,

30; Fibroid uterus, 16; Prolonged labor with inertia, 9; Vaginal plastics, 9;

Elderly primipara, 4; Stillbirth history, 4; Cervical dystocia, 3; Contraction

ring, 2; Transverse, 2; Uterine anomalies, 2; Dystrophy-Dystocia Sjuidrome,

1; Brow, 1; Face, 1; Ovarian cyst blocking pelvis, 1.—160 cases (32.0 per cent).

Toxemias.—^Pre-eclampsia, 37; Eclampsia, 8 (8.0 per cent); Hypertension, 22;

Nephritis and Pyelitis, 13 (7.0 per cent). Total 75 cases (15.0 per cent).

Semorrhage.—^Placenta previa, 39; Abruptio placenta, 13; Ruptured uterus, 2.—54

cases (10.8 per cent).

Cardiac.—12 cases (2.4 per cent).

Other Indications for Primary Section.—^Diabetes, 2; Pulmonary tuberculosis, 1;

Premature rupture of membranes with intrauterine death of fetus, 1; Spastic

paralysis, 1.—5 cases (1.0 per cent).

The predominating indication for operating the remaining 194 (38.8

per cent) cases was previous section. This was combined with a desire to

sterilize in many instances; in others, the primarj’^ indication carried
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over and enhanced the indication for secondary section. Cases of con-

tracted pelvis, hypertensive vascular disease, nephritis, and certain

chronic diseases are illustrative of continuing concomitant indications

which reinforced the indication for secondary section. However, for

the purpose of later comparison, when continuing, recurrent or variant

pathology was noted as a distinct factor in the indication for secondary

section, this indication Avas then considered as primary in analysis.

Thus, in this group there Avere 113 cases (22,6 per cent) having dis-

proportion and dystocia as an indication for repeat section, 17 cases of

toxemia (3.4 per cent), five eases Avitli vaginal hemorrhage (1 per cent),

three cardiacs (0.6 per cent), and four cases of miscellaneous pathology

(0.8 per cent). The remaining 52 eases (10.4 per cent) had no other

significant noted indication for section save preAuous cesarean.

PreAdous Section and Sterilization

Of 167 cases having had 1 previous section, 113 Avere sterilized

(67.7 per cent). TAventy-six eases had had tAvo previous sections; all

of these Avere sterilized (100 per cent). One ease had a fourth section;

this case Avas sterilized (100 per cent). Of the 271 primary laparo-

traehelotomies, 77 (28.4 per cent) A\mre sterilized by tuba] ligation

(Madlener).

Stillbirths

There Avere 310 multiparas in the series (62 per cent). In 38 of

these, there was a histoiy of one or more stillbirths (12.2 per cent).

The obstetric history in the majority of these cases rather closely fol-

loAved the expected pattern, i.e., contracted pelvis, prolonged labor,

toxemia, or one of the hemorrhagic accidents. This t}T:)e of history fre-

quently constituted an influencing factor in the indication for operation.

Period of Gestation

Tavo hundred and foify-eight eases (49.6 per cent) Avei’c 36 to 40

Aveeks; 103 cases (20,6 per cent) Avere 40 AAmeks; 79 ea.ses (15.S per cent)

were 41 to 44 weeks; 69 cases (13.8 per cent) AAmre less than 36 AA^eeks;

1 case (0.2 per cent) was OAmr 44 Aveeks.

The indications for interference in the 69 cases under 36 AA'ceks aa'CI’C

almost entirely abruptio placenta, placenta prcAua, or toxemia.

Anesthesia

Local alone

—

2S0 eases (58 per cent)

;

local and cyclopropane—-62

cases (12.4 per cent)
;
local and ethylene

—

12 eases (2.4 per cent) ;
local

and ethylene and ether—3 cases (0.6 per cent) ;
cyclopropane HO

cases (22 per cent)
;
ethylene—8 cases (1.6 per cent) ;

ethylene and

ether

—

19 cases (3.8 per cent)
;
ethylene and ether and cycIopropane--2

cases (0.4 per cent); cyclopropane and ether—

2

cases (0.4 per cent);

cyclopropane and ethylene—1 case (0,2 per cent); none 1 case

(0.2 per cent).
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A solution of one-half per cent novocain in local infiltralioh’/^ield,

predominant position as an anesthetic agent. As complementary anes-

thesia, cyclopropane was favored over ethylene or ether. Cyclopropane

alone was used in over one-fiftli of the eases, the indications usually be-

ing an uncontrollable or nervous patient, or necessity for rapid opera-

tion.

Summary

The matei’nal mortality in the fii’.st two series comprising 1,000 eases

of cesarean section was 0.8 per cent. In the last 500 cases, it was 0.4

per cent, demonstrating a 50 per cent decrease. Maternal mortality for

the 1,500 cases was 0.66 per cent. Four of the deaths in the first 1,000

cases resulted from infection of genital origin. No deaths in the last

group were attributed to puerperal sepsis, as attested bj’- autopsy.

The morbidity in the earlier series was 43.8 per cent. The morbidity

in this latter group was 31 per cent. This was a decrease of 29 per cent

in total morbidity in the last four j’cars. The combined morbidity for

the entire 1,500 cases was 39.5 per cent.

Fetal mortality was noted to be 6.7 per cent m the first 1,000 cases.

In this latter series, it had risen to 9.2 per cent. Part of this rise in

fetal mortality was due to a ri.se in the incidence of section in toxemias.

In the first 1,000 cases, 12.3 per cent of the sections Avere performed with

the indication toxemia and related conditions. In tliis latter gi’oup

18.4 per cent of section incidence was attributed to toxemia. The neces-

sity for early interference in the fulminating toxemias increased fetal

mortality.

The incidence of section in the earlier group Avas 5.5 per cent. The

recent series shoAved a section incidence of 4.43 per cent; the incidence

decreased approximately 20 per cent in compai'ison.

There Avas a variance in the relationship of indications for section

betAvecn the first series and this latter. The greatest di.sparity was noted

in three groups. IMultiplc sections increased from 27.9 per cent in the

first series to 38.8 per cent in the hatter. i\[ore section cases are return-

ing for reoperation. Cardiac pathology as an indication for section

was noted as 10.4 per cent in the first 1,000 sections. It was down to 3

per cent in this last study. Cesarean section incidence in heart di.scasc

is on the decrease for tAvo reasons. IMany of these cases AA'here pregnancy

is a distinct hazard are being interrupted early AA'ith .sterilization, or

AA’ith helpful contraceptive advice: and many others under cai-cfnl

medical observation and control are being canlcd to late viability or

term witli subsequent .safe vaginal delivery.

Toxemia, as an indication for interference, accounted for 12.3 per cent

of the .sections in the earlier scries: in the last 500 cases, this indication

had risen to 18.4 per cent. This reflects the tendency to adoj)t an active

obstetric attitude toward the problem of severe and unre.sponsive tox-

emia.
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Conclusions

The maternal mortality and morbidity of cesarean section in Chicago
Lying-in Hospital have shoivn a continuous decrease from 1931 to

1942. It is probably not yet irreducible.

Though the indications for cesarean section have become in the past
decade probably somewhat more comprehensive, the incidence of cesar-

ean section has decreased. Careful selection of cases has operated in

favor of vaginal delivery, and primary elective section for the purpose
of sterilization has, in the main, been supplanted by postpartum tubal

ligation.

The low dap transperitoncal section is the operation of choice in this

institution. General procedure and technique have not changed, but

critical attention as to indication and time for interference has con-

tributed to improve statistics.

I wish to expre.ss my appreciation to Dr. W. J. Dieclcmann for iiis helpful criti-

cism in the preparation of the manuscript.

Discussion

DR. PHILIP H. SMITH.—The members of our department at the Evanston

Hospital have been pleased with our results in cc.sarean section. It is, therefore,

satisfying when I note the close similarity between several of the important figures

and percentages in Dr. Free's report and our own statistics.

In a fifteen-year period—1529 through 194!j, we have delivered 13,575 women.

The incidence of cesarean section in this group was 3.88 per cent, while Dr. Free

reports 4.43 per cent incidence. We regularly do the low cervical operation, and

during this period less than a dozen classical operations were done.

Our maternal mortality is 0..9 per cent as against 0.4 per cent for the recent

Lying-in series. The deaths in our group have been due to pulmonary embolism,

postoperative hemorrhage, peritonitis and toxemia with pneumonia.

Our fetal mortality of 9.3 per cent compares with Dr. Free's figure of 9.2 per

cent. These percentages are almost three times that for the fetal mortality when

patients are delivered othenvise. Dr. Free has made it clear, however, that tox-

emia and nonviable states in bleeding cases, largely account for this.

Our morbidity is 33 per cent, while in the report it was reported at 31 per cent.

I believe this figure to be largely dependent upon the length of labor and whether

or not the membranes are ruptured.

Wlrilo recognizing the important place abdominal delivery holds, there can be

no doubt it is often done too frequently, and when the proper conditions cannot

be met. Ydiile it may often be the easiest way out of a difficulty, it is not neces-

sarily the safest and best. A figure in the vicinity of four per cent seems to be a

fair one. The men at the Lying-in have only slightly exceeded 4 per cent, winch is a

reduction from their earlier group in which the incidence was 5.5 per cent. Our

incidence of 3.88 per cent, particularly pleases us.

We have found it necessary to do cesarean section for about the same indications,

and in like order of frequency, namely, repeat cesarean, disproportion, toxemia, and

hemorrhage, etc.

Ethylene anesthesia is chiefly used in our department; local anestlie.sia is used

in cases of toxemia.

I should like to ask Dr. Free first, how often they allow a woman to go into labor,

who has had a previous section? Lately, our policy has changed a bit regarding

this. If the indication for which the first section was done, does not now prevail,
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some . of these patients can be delivered safel}'. Second, vdiat does he mean by

vaginal cesarean section at term?

DR. FEED 0. PRIEST.—The incidence of sections at the Lying-in Hospital is

somewhat higher than that at the Presb3d;erian Hospital: 4.43 per cent, while ours

has been 1.57 per cent. Since 1939, how’ever, our incidence has risen to 3.52 per

cent. We attribute much of this increase to the fact that our outpatient depart-

ment was discontinued in 1940, thereby decreasing our total number of deliveries,

while we have continued to draw a considerable number of repeat sections from

that group.

Dr. Free reports also a much higher proportion of low cervical sections than we
can report. His report is of recent work, while our report goes back to 1930, and

our present trend is more and more toward the lo^\• cervical operation. Further-

more, w'e have not classified a case as low cervical even though the incision was

chiefl}' in the lower uterine segment, if the upper portion extended into the lower

fundus and was not completely covered by tlie bladder flap of peritoneum in dosing.

We could decrease our classical percentage markedly if we called these Loio Fundal.

I am impressed by the ability of the operators in this report to use the true low

cervical technique in such a high percentage of repeat sections—even in the third

and fourth sections. They report doing only four classical ojjerations in 194 repeat

sections. We have not been able to maintain .such a percentage.

Both our maternal mortality and morbidity have been higher than that reported

by Dr. Free. On the other hand, we have had only twenty fetal deaths (uncor-

rected) or G.S per cent, wliile he reports 9.2 per cent.

Our indications for cesarean section and percentage done for each indication

correspond closely with those at the Lying-in, except that we have done fewer for

cardiac reasons. We have done a comparable number of sterilizations on repeat

sections, though a much lower percentage on primary sections.

At least 90 per cent of our operations have been done under ethylene and oxygen.

Most of the remainder have been toxemia or cardiac patients and were done under

local anesthesia. No patient has been sectioned for cardiac reasons since 1937.

DR. J, P. GREENHILL.—On the supposition that this paper was to contain

statistics from the Lying-in Hospital, I jotted down some figures from a paper

I wrote fifteen years ago. In 1929, I compiled all the cesarean sections performed

at the old Chicago Lying-in Hospital from 1915 to 1929. In 1916, the incidence

of cesarean operations was only 0.6 per cent. That figure steadily rose until 1929,

when it was 3 per cent, five times as gi-eat within a period of fourteen years. The

incidence cited by Dr. Free was 4.43 per cent and the incidence given by Dr. Smith

for the Evanston Hospital was 3.7 per cent.

Now as to mortality, among the 874 cervical cesarean sections wliich I analyzed,

the death rate was 1.26 per cent. Tliis is practically identical with the Presbyterian

Hospital figure but considerably higher than the Cliicago Lying-in figure for the

last 500 cases.

In my group the indication for cardiac disease was only 3.3 per cent, which was

definitely lower than the figure Dr. Free quoted. Only 50 per cent of the patients

in my series were in labor, whereas in Dr. Free’s group 60 per cent were in labor.

Local anesthesia was used in 58 per cent in my series. In 1929, the last year of

my series, 92 per cent of all cesarean sections were done under local infiltration

anesthesia.

I compared the death rate after the local cervical cesarean section witli that fol-

lowing the classical operation. In the fifteen-year period, practically all the opera-

tions were done by six attending men, but most of them were performed by Dr.

DeLee. During this fifteen-year period, the death rate in the classical group was
three times as high as the mortality for the cervical operation. There were 38

Porro operations without any mortality.
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What about the terminology when part of the incision extends into the lower
part of the corpus of the uterus? I agree with Dr. Priest that in doing an elective
cesarean section^ we often have to extend the incision into tlie upper portion of the
uterus a centimeter or more. I still call this a cervical operation. I think we will

have difficulty separating these cases from the ones done as typical cervical cesarean
sections. In -all of these cases, we have the decided advantage of being able to

use the bladder peritoneum for complete covering of the uterine incision.

DR. WILLIAM J. DIECKMANN.—The statistics given by -Dr. Free include

all abdominal hysterotomies of fetuses weighing 400 grams or more. So far as I
Icnow, Eastman is the only investigator who has stated that tlie term cesarean section

should be limited to fetuses weigliing 1,500 grams or more. The maternal morbidity
and mortality for fetuses weighing less than 1,500 grams and especially for those

weighing less than 1,000 grams are less than for those weighing more than 2,500

grams.

Some obstetricians are of the opinion that if tliey have an absolute indication for

a cesarean section and the patient dies from the infection, that they are not re-

sponsible for it. We believe that if an elective cesarean section is performed and
the patient develops sepsis, that the doctor and liospital are responsible irrespective

of the indication for the cesarean section. We believe that the maternal mortality

from cesarean section should be less than 0.5 per cent.

I have collected almost 2,000 cesarean autopsies, and the principal causes of

death were:

Infection and ileus

Embolism
Hemorrhage and sliock

Toxemia
Pneumonia

Anesthesia

38 per cent

7 per cent

30 per cent

19 per cent

4 per cent

3 per cent

It is obvious that more tlian two-thirds of these deaths, that is, those due to

infection and most of those due to hemorrhage and shock, as well as those due to

anesthesia and a considerable portion of those due to toxemia, are preventable and

should not have occurred.

Hospitals should keep a strict account of their results, but they should not refuse

to perform operations because it may affect their statistics. For example, one of

our cesarean deaths occurred in an eclamptic patient. It was the opinion of the

obstetrician in charge, who had been treating the patient medically for almost 24

hours, that the patient was moribimd. He felt that the patient should be given a

chance of survival, which is occasionally dramatically associated with delivery. This

could have been performed by insertion of a bag or by cesarean section. The latter

operation was selected because it was felt that time was a factor and a live baby

might bo obtained. The baby did survive although the mother died from eclampsia

and intracranial hemorrhage. Two babies were salvaged by cesarean section on pa-

tients with tuberculous meningitis. Obviously, the cesarean statistics were not helped

by these cases.

DE. FREE (closing).—The question frequently comes up in relation to a pa-

tient who has had a section, then has an intervening labor without a section, imd

then is again pregnant, whether this patient should be submitted to another section.

We have a very definite opinion that all these cases should be sectioned.

In response to the second question, the four cases of vaginal section were in-^

eluded for comparative study with the other 1,000 cases; vaginal hysterectomy nas

included in the earlier 1,000 cases, and to make our statistics comparable, we m

eluded these four vaginal sections. In two cases the fetuses were dead.
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William G. Cummings, M.D., Evanston, III.

(From the Department of Obstetrics and Gynecology, Evanston Hospital)

About 50 per cent of the maternal deaths in the United States are

L due to infection. Hemorrhage can usually be prevented, and if

it occurs, may be readily treated by packing the uterus, and by the

use of blood and plasma. Most serious toxemias of pregnancy can be
prevented by proper prenatal care, and eclampsia has become rather
rare in well-managed obstetric clinics. During the past ten years,

there has been a small reduction in the number of maternal deaths
from infection; but puerperal sepsis still remains the leading cause of

mortality.

The source of puerperal infection may be either endogenous or ex-

ogenous. The former is not entirely preventable, but the attending
physician can reduce this hazard by bringing his patient to term in

the best possible physical condition. It has been sho^vn that the re-

moval of foci of infection "will reduce morbidity. The prevention of

anemia in the latter weeks of pregnancy is very important.
Bickerstaff^ at Johns Hopkins recorded the hemoglobin levels of a

large group of patients during the last four weeks of pregnancy. He
found a marked decline in the incidence of febrility with increasing

values of hemoglobin at this stage of pregnancy. During the last few
weeks of pregnancy, nothing should be done ^ to disturb the normal
vaginal flora, and nothing should enter the vagina. It has been dem-
onstrated that virulent bacteria are seldom found in the vagina or

cervix unless they are introduced there.

In this connection Conti^ demonstrated thaf a cervix with an erosion

has no more organisms than a normal one, and that the morbidity is

no higher in patients with erosions. He also demonstrated that the

number of streptococci and the respiratoi-y group of bacteria were
both increased in cervical cultures during the months when respira-

tory infections are common.
Exogenous infection may be made less frequent by the use of careful

aseptic and antiseptic technique, by the wearing of masks over the

nose and mouth, by careful preparation of the patient and by avoiding

contacts with attendants who may be carriers of virulent bacteria.

Hemolytic streptococci are the organisms responsible for most of the

serious puerperal infections, and they are usually transmitted to the

patient from the outside.

In the serious epidemic of deaths® from puerperal sepsis at the

Sloane Hospital in 1927, it was found that 20 per cent of the nurses,

8 per cent of the doctors, 25 per cent of the students and 8 per cent
of the patients had positive cultures of virulent streptococci in their

noses and throats. It was also discovered that there was an unusually
large number of respiratory infections throughout that part of the
country at the time, and that other hospitals reported a higher inci-

dence of puerperal sepsis than was normal.
The use of vaginal instillations of various antiseptics during labor has

apparently been a valuable addition to the technique of some institutions.

•Presented at a meeting of the Chicagro Gynecological Society, April 21, 1944.
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Mayes^ reported no maternal deaths in the last 11,000 vaginal de-
liveries and only one in the last 24,000, since they have nsed this pro-
cedure. The gross morbidity was 7.8 per cent and the corrected mor-
bidity was 3.3 per cent. The gross figure had been 14 per cent before
the use of mercurochrome instillations was begun.

In a survey he found that 517 out of 848 Diplomates of the American
Board of Obstetrics and Gynecology use vaginal instillations during
labor. In his survey of hospitals, 95,890 patients were delivered %vith

only 12 deaths from' sepsis as compared with 6 deaths in 13,424 de-
liveries where this procedure was not used.

Brown® reported no maternal deaths from sepsis in patients having
cesarean sections, since he has used vaginal, instillations. In a study
of cervical cultures, he found growths of bacteria in only 4 per cent
when using this technique as compared to 44 per cent when it is not

used.

I wish to present some statistics from the Evanston Hospital, covei'-

ing a period of three years, from 1941 to 1944. There has been no

important change in the technique used in the labor and • delivery

rooms for many years. We have not used routine vaginal instillations

of antiseptics. It was used by one members of the staff, but was later

discontinued as there was no appreciable difference in his results. We
insist that all attendants cover their noses and mouths, not only in

the birth rooms but also on the maternity floor, when examining post-

partum patients.

On admission to the labor rooms, patients are shaved and given

enemas unless labor is too far advanced. Rectal examinations are used

to determine the progress of labor except when an occasional vaginal

examination is needed. When this, or any other vaginal manipulation

is used, such as rupture of the membranes, the shin around the vulva

is painted with an antiseptic solution and mercurochrome is instilled

in the vagina with a syringe .just before the examination is made.

At the time of delivery, the skin is first cleaned with soap and then

painted Avith an antiseptic before the patient is draped. Wc do not

consider the skin as sterile, and maintain a “Hands Off” policy as

much as possible.

Ergotrate is given intravenously at the end of the second stage by

part of the staff, and intravenously at the end of the third stage of

labor by others. It is not used routinely during the puerperium.
• Although the maternity department is not housed in a separate

building, it is isolated from the rest of the hospital, and the attendants

do not have contact with other t^’^pes of patients.

Almost all of our patients are under our control during the prenatal

period and they are from a class which is rvell nourished, and they

have whatever advantages a high economic standard may bring.

During this three-year period, there rvere 3,457 patients delivered m
the ho.spital. Of these, 176 or 5.09 per cent developed a febrile mor-

bidity. Removing those in whom the fever did not arise from 1

1

genital tract, the corrected figure is 3.64 per cent. TIictc was on

death in this group; this patient had a severe eclampsia. Po-stmoi

examination showed terminal bronchopneumonia, necrosis of tlie tn

and toxic nephrosis. Compai-ative statistics from different “Ospi

are difficult to correlate, as a different standard may be used,

bidity rates from 6.5 per cent to 25 per cent have been publisnca, <

general average being about 10 per cent.
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Our basis for morbidity is a temperature of 100.4° F. on any two days
after the day of delivery. Temperatures are taken only twice daily
unless there is fever. When fever appears, the temperature is taken
every four hours. Many patients in this corrected group who; had
only two days of fever iirobably had fever from a source outside the

genital tract, but unless a definite diagnosis was made they were all

put in the puerperal sepsis group.

The number of days of febrility is important in studying maternal
morbidity. A fever lasting two or three days is of little consequence
and has little effect on the patient’s convalescence; whereas, a fever
lasting many days means a more serious infection which has probably
spread beyond the uterus.

For detailed analysis of these patients I have eliminated those whose
fever arose from outside the genital tract, because my object is to try
to determine what obstetric procedures or complications cause puer-
peral sepsis.

This group of 124 patients had an average of 3.7 daj’-s with morbid
temperatures. There were 52 avIio had a fever for 2 days, and 32 with
fever for three days. Table I shows the total number of days morbidity.

Table I. Days op Morbidity

Days 23456780 13 14 27

Patients 52 32 13 11 . 4 4 3 1 1 2 1 124

124 patients—^Average days morbidity--3.7

The average age of the women in this report was 28 years. About
one-half of them were over 30. This corresponds with other reported
statistics which show a lower morbidity up to age 30, with a rise above
this age. This can be explained by a higher incidence of complications
of pregnancy and labor in the older group.

The morbidity declines with advancing parity until a very high
parity is reached

;
this also is caused by a larger number of complica-

tions encountered in priraipara and again Avith high paritjL Of the

patients in this group, about 68 per cent were primiparas, whereas in

the total number of patients delivered during the three years about

35 per cent were multiparas.

The average estimated blood loss Avas 230 cubic centimeters. This

appears to be A\dthin normal limits, and as Ave had only four patients

Avith a loss of OA’-er 500 cubic centimeters. I belicAm hemorrhage played
a Amry small part in our morbidity. It has been shoAAUi that Avhen blood
loss is OAmr 600 e.e., fcAmr appears tAvo to ten times as often.

The average length of labor AA-^as 12 hours and ten minutes, AA^hich is

beloAv aAmrage. The average length of labor of the patients AAuth more
serious and prolonged morbidity is greater than that of the entire

group. This corresponds Avith the general impression that morbidity
increases Avith the length of labor.

Pre-eclampsia occurred in 15 per cent of our morbid cases. This is

about 6 per cent above average figures for the frequency of this com-
plication and suggests that toxemias predispose to infection.

The Amrious t^Ties of deliA^ery shoAAung the percentage of morbidity
are shoAAm in Table II. As might be expected, the more extensh'^e

operations carried AAdth them the highest morbidity. This rate in-

creases directly as the operation nears the utei’us. Cesarean sections,
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Table II. Relation op Morbidity to Operations

TOTAL cases!
1

1

morbidity

CASES
j
PER CENT

Low cervical cesarean section
Classical cesarean section

120
3

21
2

17.50
‘ 66.60

Manual rotation 181 11 6.07
Midforceps 86 3 3.48
Low forceps 1,899 57 3.00
Breech extraction 105 4 3.80
Craniotomy 1 1 100.00
Version and extraction 13 0 0.00
Packing- of uterus 38 14 36.84
Manual removal of placenta 46 4 9.09
Artificial rupture of membrane for induction 433 10 1.76
Loosening of membrane for induction 36 5

1
13.88

Cervical repair 194 11 5.67-
Total operative 2,226 106 •

4.76
Spontaneous 1,253 25 3.19

packing the uterus and manual removal of the placenta, carried the

highest morbidity rates.

The morbidity in the cases delivered operatively was 4.76 per cent.

If- the low forceps deliveries are removed from this group, the mor-
bidity for the more difficult operations is 14.98 per cent. The figure of

3 per cent for low forceps compares very favorably with that for spon-

taneous delivery, which was 3.19 per cent.

Of the patients who had episiotomies or tears, 6.8 per cent had mor-

bid temperatures. In only three of these was any infection of the

repair discovered. The patients who had tears or episiotomies and no

other operations or complications had only about 1 per cent morbidity,

showing that this operation carries a very low morbidity.
In the total series of 3,457 patients, artificial rupture of the mem-

branes for induction of labor was done 433 times or in 12.6 per cent.

Loosening of the membranes for induction was done only 36 times.

Also the membranes were ruptured after labor was in progress 136

times. This was done to stimulate labors which were not progressing,

or just before delivery to remove a membrane which was retarding

labor.

Tn the group of patients who were induced by rupturing of the mem-

branes only 10 or 1.76 per cent developed puerperal infection. Of the

patients who had the membranes loosened, 5 or 13.88 per cent de-

veloped puerperal sepsis. The insertion of a small sterile instrument

into an open eer\ux is less likely to carry infection up from the lower

genital tract than is the insertion of a finger, which is then smeared

over the inner surface of the lower uterine segment. In a large por-

tion of our cases, the perforator is passed into the cervix under the

guidance of a finger in the rectum. .

The frequency of induction of labor by this method may seem rather

high but it is done only when the cervix is effaced and partly dilatea,

and the presenting part has entered the pelvis. As the figures ^hov,

it does not increase morbidity and we have had no increase in icra

mortality as a result of the procedure.

In Table III, the percentage of morbidity is shown by months, in

general, it .shows no regular seasonal variation. However,
^

Tvhen respiratory infections are common more often show
‘'L

febrile morbidity. This has been borne out by others, such as v\ atson,

at the Sloane Hospital.
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c ^

Table m. Seasonal Variation of Morbiditt

JAN. FEB. MAR. APRIL MAT JUNE JULY AUG. SEPT. OCT. NOV. BEG.

5.07 7.87 7.53 3.80 2.95 2.83 5.01 5.32 7.09 4.79 4.14 4.79

The incidence of morbidity in the patients cared for by individual

members of the staff was studied. No notable difference was found.

The prevention of puerperal sepsis is chiefly the responsibility of

the physician. Certainly, a large majority of these infections are pre-

ventable. Most modern and well-managed obstetric clinics have re-

duced their . morbidity, but there is still room for improvement. Pa-
tients are safer in hospitals than at home. At Johns Hopkins, the
morbidity for women delivered at home was twice that of hospital

patients. In the United States only 15 per cent of fatal puerperal
infections developed in the hospitals.

The care of the patient in labor is probably the most important
factor in lowering morbidity. Attention to details in aseptic and
antiseptic technique is most essential and must be followed, not only
in the delivery room but until the patient leaves the hospital. Various
additions to the usual technique, such as vaginal instillations, are no
doubt of value as has been shown by several authors, but they are not
essential to good results.

It has been clearly demonstrated many times that major obstetric

operations carry a higher morbidity. The unnecessary use of these

procedures is to be condemned. Trauma in any form deflnitely in-

creases the likelihood of infection.

The proper use of sedatives and the administration of nourishment
during long labors ^vill do much to lessen the exhaustion of the patients,

and help bring them to delivery in the best possible general condition.

It has been suggested that when a uterus must be packed, the gauze
should be impregnated with sulfanilamide; this supposedly acts as a
prophylactic due to its bacteriostatic action. We have had no experi-

ence "with this technique, but do use 0.5 per cent cresol gauze.
The value of the routine use of ergot in the puerperimn to lower

morbidity is not universally accepted. It has been argued that it may
cause the spread of infection originally confined to the uterus by stim-

ulating strong contractions. Others contend that keeping the uterus

well contracted limits the spread of infection.

Since the introduction of the sulfonamides, the fear of puerperal

infection has been somewhat lessened, and with good reason. The
prompt and judicious administration of these drugs, when indicated,

is of tremendous value.

At the onset of fever, cultures from the upper vagina or cervix

should be made and examined -within 24 hours, so that proper therapy
may be used. Sulfanilamide is most effective against hemolytic strep-

tococci, and sulfathiazole or sulfadiazine are best used for other types
of infections. Supportive treatment with blood transfusions, proper
diet and any measure which may improve the patient’s general con-

dition, must not be overlooked.
While all the methods of antisepsis and treatment of infection men-

tioned above have done much to lower maternal morbidity and mor-
tality, proper prenatal care and skillful handling of the woman in
labor are of prime importance. Too much reliance on drugs and anti-

septics breeds contempt for careful obstetric technique and sound man-
agement of the patient in labor.
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Summary

1. Infection is still the leading cause of mateimal deaths in the
United States.

2. The source of puerperal infection may be either endogenous or
exogenous.

3. Much can be done to lower the incidence of puerperal sepsis by
proper preparation of the patient in labor, and by the careful handling
of her labor.

4. Three thousand, four hundred and fifty-seven patients were de-
livered at the Evanston Hospital from 1941 to 1944. The gross ma-
ternal morbidity was 5.09 per cent and the corrected rate was 3.64

per cent.

5. A summary of the routine used in the maternity department of

the Evanston Hospital is presented.
6. The patients vdth puerperal sepsis are analyzed in detail. Those

who had undergone major obstetric operations carried the highest mor-
bidity rates. Those wlio were delivered wtli low forceps had a lower

morbidity rate than the patients Avho Avere delivered spontaneou.sly.

7. Artificial rupture of the membranes for the induction of labor

caused no increase in febrility.

8. There Avas Amry little seasonal Amriation in the morbidity rate ex-

cept for some increase during the months Avhen upper re.spiratory infec-

tions Avere more common,
9. The prevention of puerperal sepsis is chiefly the responsibility of

the attending physician.

10. The more recent additions to the treatment of puerperal sep.sis

are briefly discussed.
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Discussion

BE. IRVING F. STEIN.—As Dr. Cummings has said, the last decade has shown

little improvement in the mortality from sepsis, which is still the leading cause of

maternal deaths. All of the efforts made to improve deliver}” technique have

failed to provide an adequate propliylaxis.

Every attempt should be made to exclude carriers of virulent streptococci from

birth room and nursery and routine examination for carriers should be made, as

some of the most highly fatal epidemics have been traced to these sources. How-

ever, the parturient herself may enter the delivery room having an acute upper

respirator}' infection, thus presenting a potential menace to the maternity service

as a whole.

The use of antiseptics in the birth canal has doubtedlessJy reduced morbidit}

in some clinics. However, Dr. Cummings reports a morbidity of 3.65 per cent

among 3,457 patients in three years at the Evanston Hospital where this technique

was not used as compared with 3.3 per cent reported by Mayes. Obviously, other

factors are prominently involved. At Michael Reese Hospital, we found no cssen

tial difference in morbidity wlien using various antiseptic techniques such as tx,

iodine, mercurochromc, tr. metaphen than w'hen green .soap and sterile water were
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employed, so for several years vc have coinpletelj’ abandoned the routine use of

antiseptic preparations. Only sterile water is used during delivery. In two years

we had 4,309 deliveries uith a morbidity in 139 patients or 3.12 per cent.

The author’s report of 10 of 433 who developed sepsis after puncture for in-

duction, and 5 of 36 who were septic after loosening of membranes should be

noted. Only green soap and sterile water arc used in preimralion for puncturing

the membranes at Michael Reese Hospital. I personallj- do not subscribe to the

routine rupture of membranes for the induction of labor, and, in fact, rarely in-

duce labor at all. There are some obstetricians who do practice this procedure,

however, with reported good results. For the simple puncture of membranes, I

wisb again to recommend the simple "midwife’s fingernail’’ which I presented

to this Society in 1935, and which we have used with great satisfaction for ten

years. The use of the finger in the rectum as a guide for a vaginal operation,

bo it merely puncture of membranes, seems to mo to be a reversion to the prac-

tice of former times when the doctor was not permitted to view the genitals but

was required to examine women .sight unseen.

Responsibility for the prevention of infection, insofar as is possible, rests

unequivocalh* vdth the physician, and to this etui, attention to careful aseptic

deliverj' room technique is most important. In addition to the usually accepted

measures, should we not consider the value of the sulfa drugs used on uterine

packs, and in the uterine cavit}' and the peritoneal cavity during cesarean section

as additional prophylaxis? In gynecologic operative work, we have used sulfa-

thiazole gauze as drains with .satisfactory re.sulls and this might well be adapted

to obstetric operative technique.

The advent of sulfa therapy and the prospects of even greater and more spec-

tacular cures from penicillin, gramacidin and perhaps as yet undiscovered prep-

arations bid fair to decrease greatly the mortality and morbidity in obstetrics

during the next decade. As Dr. Cummings warns, however, we must not allow

careless habits to creep into the delivery room because of the curative value of

sulfa drugs.

DR. J. E. FITZGERALD.—So-called maternal morbidity varies from the low

ligure noted b3' the author to upward of 20 per cent. This variation is due less

to the dilTerence in sick xiostpartum patients in good maternit.y services than to

the frequencj' with which temperatures are recorded and to the tj'pe of cases

corrected out from the gross number of febrile patients. I suspect tliat Dr. Cum-
mings would have found more febrile reactions if temperatures had been recorded

oftener than- twice dailj'. We can, however, all agree on the main point of his

essaj', namelj', that postpartum fever is more common after long and complicated

labors, and in patients who are phj'sicallj' below par when thej' go into labor.

Maternal morbidity is an uglj’^ term to describe a perfectly' well patient who
has two temperature readings of 100.4° F. in ten daj's. It is misleading to the

public and the profession alike, because morbidity is b.y common usage associated

with forms of illness more serious than the vast majority of these patients present.

The importance of an afebrile postpartum period and the reduction of true

postpartum sepsis are not to be underestimated, but I believe we would get a

better general picture of the postpartum period and more accurate statistics of

postpartum fever if we could replace the term maternal morbidity by one more
accurate and less ominous.

DR. CHARLES NEWBERGER.—During the year 1943, in hospitals of the state

of Illinois, 285 mothers died, a mortality rate of 2.1 per 1,000 births.

The definition of the term morbidity is a temperature of 100.4° F. on anj-^ two
occasions, excluding the first twenty-four hours, provided the temperature is taken
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four times daily. This last-mentioned requirement must be observed. Many hos-
pitals failed in giving adequate consideration to this matter. There were in-

stances of hospitals reporting over 1,000 births vidth no maternal morbidity. One
Chicago hospital reported 210 births in one month with no morbidity, but also

indicated a maternal death from puerperal sepsis.

My remarks are intended to be a plea to physicians to see that the records

are properly kept. Patients with toxemia or with hemorrhage are more apt to

be reported as such than the patient who has temperature post partum. In an

institution like the Evanston Hospital, I presume these records are kept more
accurately and the results mean something, but in the average hospital that is

not true.

In reply to the point that Dr. Cummings made about sepsis taking first rank

in maternal mortality, I would like to point out that the survey made for 1943,

of all obstetric deaths in Illinois showed that toxemia was responsible for 31.2

per cent, hemorrhage for 14.2 per cent and infection was the assigned cause in

12.6 per cent.

DE. W. C. DANEOETH.—The morbidity reported from the Evanston Hospital

we thought might be questioned' as being rather lower than it should be. I was

interested to see, however, in a report that I received from Springfield the other

day, that hospitals in this state with 1,000 or more births per year have a com-

parable morbidity. Hospitals that have that many births are the better run in-

stitutions, so that I think our morbidity is not out of line.

There has been a good deal of discussion about vaginal antiseptics and I very

definitely feel that these are of little use. I think even that the use of anti-

septics is contraindicated. The chief thing to do with the vagina of a pregnant

woman, or a woman in labor is to leave it alone. Our technique, except for one

short period when a few attempts were made to compare some of the different

antiseptics, has been to use none. The use of an antiseptic solution on the skin

I feel is more of a gesture than anything else. Thorough cleansing with soap and

water is all we need.

As to puncture of the membranes for the induction of labor, I have never

agreed that rupture of the membranes with an undilated cervix is a correct pro-

cedure, so rupture of the membranes with us has been confined to women with

effacement and some opening of the cervix. We merely rupture the membranes

by some simple means without any dilatation of the cervical canal. When one

induces labor by introducing the finger in the cervix and swinging it around

rupturing the membranes, it seems the danger of infection is greater. The flow

of fluid afterward has some value in doing away with any introduction of infec-

tion. When we wish to rupture the membranes when there is 5 or 6 cm. dilata-

tion, we do it by the use of a long narrow perforator.

DE. CUMMINGS (closing).—As Dr. Fitzgerald mentioned, taking temperatures

only twice daily means we no doubt miss a certain number of infections, but I

do not suppose we miss any that are serious. If the patient does develop a fever,

we take the temperature every four hours. It was shown that most of the infec-

tions that developed had at least two or three days of fever.

Maternal morbidity figures as well as other statistics are hard to compare be-

cause hospitals use different standards. When we study the statistics from the

State of niinois, we find the morbidity rate is higher than ours, but apparently

the Illinois figures are better than the country as a whole.



HIRSUTISM IN PREGNANCY

F. Jackson Stoddard, M.D.,* Ann Arbor, jMigh.

(From the Department of Obstetrics and Gynecology of the University of

Michigan Mospital)

A CONDITION commonly confronting the physician is that of exces-

sive facial hair growth. Hirsute women often consider themselves
ostracized not onty by society, but by their husbands and families as

well. Psychoneuroses may l3e precipitated or aggravated by this condi-

tion, yet few patients leave the gynecologist udth tlieir affliction relieved.

Multiple factors no doubt operate to produce this condition, yet in-

vestigation has proceeded largely along endocrine lines because certain
hormonal abnormalities are eonunonly associated with hirsutism. Prob-
ably the commonest type of hirsute proljlem is the woman who develops
facial hair growth at or after the menopause. The menarche may herald
its onset. Amenorrhea often precedes or accompanies the onset of varj^-

ing degrees of hirsutism. The administration of large doses of male
sex hormones will produce this condition. Cusliing’s sjmdrome, a
clinical term applied to cases with adrenal cortical hjyierplasia, adrenal
cortical tumors or thymus tumors is usually accompanied by excessive

hair growth. Cushing’s disease refers to a sunilar clinical picture, which
has as its probable origin a basophilic adenoma of the pituitary. When
the pathology can be recognized and corrected, improvement is to be
expected. In the largest group of hirsutes, however, the cause cannot be
found and the patient is finally referred to the dermatologist for depila-

tory treatment.

The condition to be discussed in this paper is not often of sufficient

degree to cause concern either to patient or physician. This is evidenced
by the paucity of reports in the literature.

Wliile a number of authors^"* state that hirsutism commonly occurs
in pregnancy, to this Avriter’s loiowledge, there are only five case reports

in the literature. Slocum® reported a patient who with each of three

successive pregnancies developed marked facial hair growth. This fell

out each time four to six months post partum. Hegar® mentioned a
case, but did not state whether' the hair dropped out post partum.
HertzeT and JeUinghaus® had similar eases. McCarthy® had a 36-year-

old woman who developed this- condition with each of three pregnancies.

She noted a marked diminution in excess hair five weeks post partum.

Other authors have found a tendency toward alopecia during preg-

nancy or the puerperium. Ochs^® had a patient who with each of two
pregnancies developed alopecia areata, only to regain her hair one month
post partum each time. -BeckeF^ noted alopecia totalis follo3ving preg-
nancy in a 33-year-old woman. He makes no mention of the hair grow-
ing back.

TrotteF® found no difference in rate of hair gro'v\’th in seven women
studied during pregnancy.

In experimental animals similar conflicting findings have been ob-
served. Halban’^® shaved the abdomens of pregnant and nonpregnant
rabbits and found that hair gro'wth was well established in the pregnant

•At present Lt. (3.E.). M.C.. U.S.N.R.
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animals in four to five days, while in the nonpregnant one to two weeks
was required. Dawson^ ^ noted a definite decrease in the rate of hair
groiyth during pregnancy in the guinea pig.

It appears, then, that in some species hair growth seems to be stimu-
lated by pregnancy, while in others it is depressed. Human beings ap-
parently may show stimulation, depression or no change in rate of hair
groivth during pregnancy.

Report of Oases

Case l.-^(The author is grateful to Dr. A. Dale Kirk, Flint, Mich.,
for permission to report this case.)^®

Fig. 1.

B. P., a 27-year-old primigravida, reported first for prenatal care

•July 3, 1936. Her last menstrual period had been May 29, 1936. On

August 10, .she repoiJed cxce.ssive growth of liair on face, arms and legs

and oimr her back. The gi’oivth ivas especially heavy on the sides oi

the face and under the ears ivhere it appeared in small ivhorls. (Fig. l-J

^Menstrual history was normal. The patient had been knowm to have

a low blood pre.ssure for a number of years, and three years before,

her basal metabolic rate had been low.

Phj’^sieal examination was essentially negative save for the pregnancy

and the hirsutism,
^

Basal metabolic rate w-as cheeked and found to be -11. Scout film oi

the abdomen failed to disclose any shadoivs .suggesting arlrenal tumors.
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Roentgenogram of the sella turcica was found to be normal. Her eye

grounds showed no abnormal findings.

The hair continued to grow throughout the pregnancy. On March 12,

1937, she spontaneously delivered a normal male infant.

About eight weeks post partum, she had a menstrual period. Shortly
thereafter while taking a bath, she noted that on rubbing the skin sur-

face with a rough turkish towel the hair could be rubbed off. She com-
pleted the hair removal that afternoon and her hirsutism disappeared.

(Fig. 2.)

Fig. 2.

One and one-half years later, she repeated precisely the same per-

formance. The patient has been seen on numerous occasions since

then, and she is free from excess hair and there are no masculine charac-

teristics.

Case 2.—N. K., a 28-year-old iirimigravida, was first seen in the
Department of Obstetrics and Gjuiecology of the University of Michi-
gan Hospital in February, 1943. She stated that her last menstrual
period was November 8, 1942, and that at about Christmas time she
noted the rapid appearance of soft, luxuriant hair growth over the
entire body, mostly on the face. (Fig. 3.)

Menstrual history had been perfectly normal. Neither she nor any
of her relations had noted deepening of the voice or change in body
habitus. Past medical history was noncontributory. No one in her
family had suffered from a like condition.



420 AMERICAN JOURNAL. OF OBSTETRICS AND GYNECOLOGY

Physical examination showed a normally developed woman -with no
masculinizing features other than the facial hirsutism, largely con-
fined to the eyebrows and cheeks. A slight, but definite increase in
growth had been noted on the upper lip and chin by the patient. There
was also generalized hirsutism, but being blond it was not photogenic.
One interesting feature is that the normal female pubic hair distribu-
tion remained unchpged. No purplish striae were noted. No ab-
dominal tumors were palpable other than an apparently normal preg-
nant uterus. Pelvic examination was compatible with a three months’
pregnancy. A sense of resistance was felt in the left adnexa. No hy-
pertrophy of the clitoris was noted.
None of the roentgenograms showed osteoporosis. Scout film of the

abdomen showed no abnormal calcification, nor any tumor masses in

the upper abdomen. Chest and slodl films were negative.

Fig. 3.

Blood pressure ranged from 130/85 to 140/88, hemoglobin from 56

per cent to 70 per cent and ’W.B.C. from 4,250 to 16,540. The only red

cell count during the pregnancy was 2,850,000, taken when the hemo-

globin was 56 per cent.

Urinary estrogens of 2.5 mg./24 hours were compatible with four

months of pregnancy. The 17-ketosteroid levels of 12.0 and 8.2 mg./

24 hours were definitely higher than our normal pregnancy range

of 3 to 6.5 mg./24 hours. Asehheim-Zondek tests were positive with

undiluted urine liut negative with dilutions of 1 :50 and 1 :100.

Salt and water lialance tests Avere considered as a means of estimat^

ing the degree of adrenal cortical activity. Due to the fact that sait

and water balance in normal pregnancy is disturbed, it was felt that

interpretation of .such tests would be both difficult and unreliable m
this case at the present state of our knoAvIedge.

Perirenal air injection of the renal capsule to outline the acirena

.

Avas not attempted because of the very real ri.sk in our experience oi ai

emboli.
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Finally, as a diagnostic measure, exploratory laparotomy was per-
formed. This was elected for the following reasons

: (1) The essentially

negative physical findings save for the hirsutism and the resistance in
the left adnexal region. (2) The elevated 17-ketosteroid levels suggested
possible adrenal or ovarian pathology. (3) The feeling that if a possible

hair growth producing tumor were allowed to gTow unchecked, ir-

reparable damage might result. (4) It was felt that if on exploratory

laparotomy no tumor was found, the family could be dissuaded from
considering termination of the pregnancy.

At the time of exploratory laparotomy, the uterus was the size of a

four and one-half months’ pregnancy. Several implants on othenvise

healthy appearing ovaries were interpreted both grossly’- and micro-

scopically as decidual implants. The adrenal glands were palpably

normal both in size and consistency. The pregnancy was allowed to

progress to a normal termination. The patient delivered a 71^-pound
female infant on August 19, 1943. The infant has been followed regu-

larly and is normal in every respect.

Fig. 4.

During the puerperium, the patient was followed closely and by
November, 1943, the hair had definitely decreased. By January, 1944,

all abnormal hair growth on the face and body had disappeared. (Fig.

4.) On November 2, 1943, the 17-ketosteroids were 3.4 mg./24 hours.

The normal nonpregnant range in our series is 1.5 to 8.5 with an aver-

age of 5.3 mg./24 hours.

Discussion

In the differential diagnosis of this condition, we considered the
causes of Cushing’s syndrome, arrhenoblastoma, teratoma of the ovary.
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an. abnormally functioning placenta, and some abnormality of the fetus.
The influence of the generalized liyperemia associated with pregnancy
on the hair follicles of a susceptible individual was also considered as a
possible cause. Our investigations failed to substantiate any of these
possibilities. There are no published endocrine studies on this type of
patient to the author’s Imowledge. The consensus of opinion among
those who have studied these eases is that the hirsutism had its origin

in the maternal adrenal cortex.

^What evidence do we have for tliis belief? (1) The suggestively higli

17-ketosteroid levels during pregnancy and the normal postpartum level

in Case 2. These substances Imown to be associated with hair growth
are normally formed in the adrenal cortex rather than the ovaries since

castration does not alter the levels while adrenal atrophy as in Addi-
son’s disease causes a marked decrease. (2) Ovarian inspection and
biopsy failed to reveal any possible etiology. (3) In experimental ani-

inalSf the adrenal cortex is stimulated to increased size presumably by
high levels of the hormones of pregnancy. This has also been demon-
strated by administration of large doses of e.strogens.

Certain questions must be answered liefore we can settle on the ma-
ternal adrenal cortex as the responsible factor. (1) Can the placenta,

known to produce the steroid hormones, estrogens and progesterone, also

under certain conditions elaborate a hair gro^vth producing 17-ketoster-

oid? (2) Does inspection, palpation and random biopfsy rule out the

ovaries as etiologic factors? (3) Can .some fetal factor influence ma-

ternal hair growth? (4) Are hair follicles in the susceptible individual

.stimulated to gimvth by the hyperemia of pregnancy?

Conclusions

Hirsutism of marked degree is rare during pregnancy. These cases

should be studied thoroughly to rule out possible concomitant hair

growth producing neoplasms. In the absence of definitely demonstrable

neoplasms by clinical, laboratory or x-ray studies exploratory laparotomy

offers little. The patient .should be assured that the hirsutism will in

all likelihood disappear post partum, but will probably return with

subsequent pregnancie.s. There is no indication here for the tei’mination

of pregnancy.
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HYSTEROSALPINGOGRAPHY AS A DIAGNOSTIC AID IN
CERTAIN TYPES OF RUPTURED UTERI

Joseph B. Shefpery, M.D., Washington, D. C.

(From the Ohstclriml Service of Providence Hospital)^

Rupture of the uterus was first descrilied by Guilleiueau and since
his tiiue, niuuerous accounts of tliis serious obstetric accident iiavc

been recorded. There is no way of accurately ascertaining the numhcr
of cases of ruptured uteri or its incidence. Unquestionably, many
deaths from ruptured uteri have gone unrecognized and the cause of

deatli has been incorrectly given as "childbirth,” postpartum hemor-
rhage, etc.

There is no great difficulty in recognizing the classical picture of

ruptured uterus in pregnancy. There is usually a history of a uterine

scar or intrauterine manipulation (version), sudden severe tearing

pain, marked shock and prostration. In these cases the blood bank,
plasma, and surgery can quickly answer the need for life-saving action.

However, not all eases of uterine rupture present this picture, for the

symptoms may be quite mild. These "quiet” cases can’ be a real diag-

nostic problem. This is a report of such a case, in which the use of

hysterosalpingography aided greatly in the diagnosis. We feel that this

diagnostic aid is a fairly safe procedure to use in such cases, and the

information obtained quite valuable. For this reason, we are reporting

the following ease.

Case Report

This was the patient’s second pregnancy. Her first pregnancy five

years previously had been complicated at term by a prolapsed cord. A
classical cesarean section was done, and a live baby obtained. Her post-

operative course was quite stormjq peritonitis developed and only after

several transfusions and a prolonged period of hospitalization did she

suiwive.

The prenatal course of her second pi’egnancy was uncomplicated un-

til the beginning of the ninth month. At this time, she began to have

a moderately severe backache and was advised to go to the hospital.

She arrived there about four hours later, and just before admission, the

pain disappeared. At that time, her blood pressure, pulse and respira-

tions were all within normal limits and her general physical condition

excellent. That evening she stated that she no longer felt the baliy

move, and no fetal heart was audible. Stilbestrol was given by mouth
to sensitize the uterus with the expectation that labor Avould start spon-

taneously at any time, and the dead fetus be expelled. A flat plate

taken on the fourth day shoAved overlapping of the fetal skull bones.

As labor had not started by this time, it Avas decided to do a sterile

vaginal examination. Little had been ascertained by rectal or abdominal
examination because of obesity.

The vaginal examination reA’^ealed a mass Avhieh Avas thought to be
the uterus, separate from the pregnancj’’. There Avas some tenderness
in the left loAver quadrant. At this time the possibility of the fetus being
outside the uterus Avas first thought of, but we hesitated to do a laparo-
tomy until Ave could be sure the pregnancy aaus extrauterine and that AA^e

Avere not doing a cesarean section for a dead baby.
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Fig. 2.—Five cubic centimeters lipiodol. Dye beginning to pass out tear in left side
of uterus.



BILATERAL, MULTILOCULAR, PSEUDOMUCINOUS CYSTS OF
OVARIES NECESSITATING CESAREAN SECTION

A. Herbert Kaxter, M.H., Columbus, Ohio

M rs. h. B., aged 26, a white woman, called at my office on March 8,

1944, complaining of .severe pain throughout the entire abdomen
and hack, and extending down both thighs, but more marked in the riglit

and left iliac regions.

The patient had a great deal of difficulty in .sitting dovm and also had
difficulty in breathing.

A hypodermic of morphine .sulfate had to be admini.stei’ed to relieve

pain.

The fir.st symptom occurred October 5. 1.943, whicli was .severe al)-

domina] pain. The patient was'ordered to the ho.spital by her phy.sician,

who felt that she was about .six months pregnant, judging by the size

of the abdomen, and that .slie was going into jiremature labor. She was
symptomatically treated.

She told her physician that it was impo.s.sible that .she should be .six

months pregnant, due to the fact that slie had la.st menstruated August

10, 1943.

After six days^ hospitalization, she was again seized with severe ab-

dominal pain and vaginal bleeding. She called another physician, vffio

sent her into the ho.spital. Beeau.se of the size of the abdomen, udiich

had the appearance of an eight months' pregnancy, an attempt was made
to induce lalior, but when the above symptoms .stopped, slie was sent

home.

The patient began menstruating at the age of nine. Periods were at

regular intervals of 28 days, lasting 4 days. The amount of flow iva.s

moderate. She last men.struatcd on August 10, 1943.

The patient Avas married at the age of 17, and has been married eight

years. She is a para iv. At the age of 19, she had her first child; at

the ago of 21, a .second
;
and at tJie age of 23, lier tliii’d. Tliey were all

spontaneous deliveries.

My examination revealed a Avell-devcdoped and fairly well-nourislicd

individual; six feet three inches in height, Aveighing 141 pound.s, Avith

fair skin and light hair.

The physical examination aa'us entirely negative, except that I lound

the uterus extending up to the ensiform cartilage.

The individual had a marked fullne.s.s and protrusion of both llic right

and left loAver alidominal regioms. The right side awis more inarkcu

and protruded considerably. It formed a round mass about tlic size of a

child’s head. Tlie ma.s.se.s in the.se i-egions seemed fixed, but the iitcrus

Avas freely moAmble from beloAv.

The chest Avas normal throughout, tlie bi-easts were avcII dcvelojioii,

and rather soft. The heart and lungs Avere negative. The blood jiies-

siu'C was 126/75.
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The abdomen -was ratlier long, and the pelvis wide and broad. The
skin ot the abdomen was veiy tense and glistening, due to the exeessive

stretehing. There was marked bulging and fullness in the right and left

pelvis, caused by bilateral ma.sses Avhieh were freely movable.

No fetal heart was heard. The fetus was not palpable below the

umbilicus but was palpable above. There was an area of dullness on
])ercussion in the lower two-thirds of the abdomen. The rectal examina-
tion revealed nothing. On vaginal examination, the perineum was
slightly relaxed and a small cystocele was present. The cervix was long

and of firm consistency. There was no ballottement, as the mas.ses on

both the right and the left side seemed to be crowding the uterus and
pushing it posteriorly and upward.

The urine was negative. Blood coagulation time : 3 minutes. Erythro-

cytes : 5,800,300. Leucocytes : 8,200. Large l;\miphocytes : 58 per cent.

Large mononuclears : 2 iier cent. Polynuclear : 2 per cent. Neutrophiles

:

40 per cent. Eosinophiles : 2 per cent. Wassermann and Kahn te.sts

were negative. X-ray, taken of both abdomen and pelvis, revealed

a fairly large child, vertex presentation. The pelvis was normal and
ample.

The termination of the patient’s pregnancy was calculated as between
J\ray 15 and 20, 1944. But on ]\Iay 5, due to increased pain and enlarge-

ment of the abdomen, I sent the patient to the hospital where she was
prepared for operation. A spinal anesthetic was administered. Follow-

ing this, the patient was given %20 grain of ergotrate, intramuscularly.

A midline incision was made aliove the umbilicus and extending down
to the symphysis. The aljdomen was opened in the usual manner.

Through a longitudinal incision into the uterus, whicli was .slightly

contracted, a podalic extraction was performed. The child, a male,

weighed 9 pounds, 7 ounces. Another %oo grain of ergotrate was
injected into the uterus, and the placenta removed manually. The uterus

was closed in the normal manner.

Examination of the right pelvis disclosed a large cystic ovary on a

twisted pedicle. The blood ve-ssels Avere miich enlarged and marked
varicosities present. Both ovarian cyst and tube were removed.

The left side also revealed a large ovarian cyst, which was removed.

The pathologic findings Averc the folloAving : The left tube AA^as some-
Avhat .stretched OA'^er a cystic oA'ary and measured 12 cm. in length by
6 mm. in diameter. It AA^as smooth, straight, someAvhat congested, and
apparently ])atenl. The OA^ary measured 15 by 13 by 9 centimeters.

The external surface Avas smooth and round, slightly injected, and
slightly hyperemic. On section, the OA’^ary AA^as found to be cystic and
to consist of tAA'o cavities, each filled AA'ith thick pseudomucinous material,

and one containing flakes of blood pigment. The inner surfaces of the

thin Avails Avere smooth. The right tube Avas stretched OA’cr an oA'arian

cyst and measured 12 cm. by 5 millimeters. It Avas similar in appearance
to the one fii-st described. The OA-ary mca.sured 22 by 15 In' 5 centimetei-s.

The external surface Avas irregular, and presented injected vessels. On
section, this oA-aiy IikcA\'i.se AA'as found to be cy.stie and to contain three
cavities, each filled Avith clear, pseudomucinous material. The inner sur-

faces Avere -smooth and the AA-alls AA'cre thin.

Miscroscopir .—Sections from each ovaiy jn-esented cysts lined Avith

a single layer of tall columnar, mucous-secreting epithelial cells. The
cyst Avail Avas composed of collagenous connective tissue stroma and
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some ovarian stroma. Tliere was no evidence of anaplasia, invasion or
malignancy. Sections of tubes showed them to be somewhat compressed,
with empty lumina. The plicae were slightly edematous, and showed
slight lymphocytic infiltration.

This patient had never complained of any pain or noticed any en-

largement, and the pregnancy seemed to have stimulated the growth
of these ovarian cysts. No doubt, had the rate of ^ovdh been more
rapid, the pregnancy would have been terminated iriuch earlier.

Had she been permitted to deliver by the vaginal route, it is very

evident that there would have been a rupture of either of the ovarian

cysts, causing internal hemorrhage due to the increased size of the

blood vessels and resulting in the death of the patient.

The mother and child had an uneventful recovery, and left the hos-

pital on the tenth day.

558 East Livingstone Avenue



X-RAY STUDIES IN HYSTEROSALPINGOGRAPHY, USING
A NEW CANNULA

A. P. Hudgins, M.D., Charleston, 'W'. Va.

The use of a new cannula, devised by the writer, for hysterosalpingog-

rapliy, requires slightly dilferent x-ray interpretation when the

films are read.

This new, indwelling, self-retained, valvd cannula can he inserted

in the physician’s office, the opaque medium injected and the patient

allowed to walk to the x-ray room for the film. She then returns for

the removal of the cannula and the procedure is complete.

The Colvin, screw-type cannula has been modified by the author by

inserting a valve device, and by maldng the handle detachable. The

valve maintains intrauterine pressure and the removable handle makes

the examination an ambulatorj?- office procedure. (Pig. 1.) The opaque

medium is injected with a regular Luer-type sju’inge
;
the tip fitting into

the large end of the cannula after removal of the handle.

The use of this cannula has been found to simplify the procedure of

hysterosalpingography and it is hoped that vdder use will be made of

this more complete and detailed method in sterility investigation.

Technique of Insertion of the Cannula

There are a few modifications of the routine procedure which may
be helpful to note. The patient is put in the usual stirrup position;
a bivalve speculum inserted and sterile preparation of the vagina and
cervix is carried out. The cervix is then sounded with a regular number
13, curved cervical dilator. The special indwelling, retained cannula-
with-valve is then inserted by clockwise rotation. When it has been
inserted as far as possible, so that it becomes firmly fixed in the cervix,

the handle is removed and about 6 c.c. of the warmed opaque medium"
is injected. The syringe is detached and the cannula is given one more
turn to make sure that it is securely held within the cervix. The vagina
should be sponged out to remove any of the opaque medium which may
have leaked out into the vagina and which may cause confusing shadows.

A regular tampon, with string attached, is left in the vaginal vault to

absorb any remaining opaque medium. Instructions are given that this

tampon is to be removed before the flat plate is taken. The patient is

then instructed to be up and about, and a note is written that the plate

is not to be taken for at least 30 minutes after injection has been com-
pleted. The purpose of this interval is, of course, to allow the medium
to be worked out into the tubes by the muscular contractions of the

uterus. If enough time elapses, only one plate will be necessary, thus
obviating the necessity of the additional time-consuming procedure of
the two-hour and the 24-hour plates.

During the early part of the work, the writer advised the use of the
vibrator, applied to the abdomen, to make sure that the medium was ex-

•lodochloral (Searle) employed.
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pelled and forced out of the tubes, unless obstruction was present. TJie
use of this vibrator, however, has been found to be rarely necessary The
30-mmute time interval, allovhng the patient to be up and about, usually
accomplishes the same result.

5

Figr. 1.—Improved cervical cannula, l. Cannula. 2. Ball valve. 3. Valve spring.
4. Valve plug. 5. Stem.

Interpretation of Plates

With this method, using the new cannula, one plate is usually all that
is required in the investigation for tubular patency. With the old

method, when the picture was taken within a few minutes following the

injection of the medium into the uterus (and with the patient still in the

recumbent position), the uterus and a complete outline of the tube.s—
with, pei’haps, drops free in the peritoneal cavity—were usually clearly

seen. Using the new cannula, however, if the tubes are still filled well

after the-^above-mentioned time interval, it has generally proved to he

an indication that there is some obstruction. (Pigs. 2 and 3.) It has

been found that the unobstructed, freely movable tube does not retain

the fluid for 30 minutes when the patient is up and about. (Case 1,

Fig. 2.)

Gravity, the uterine and tubular contractions, and intra-abdominal

pressure are all factors concerned with expelling the medium from the

tubes.

A small opening would, naturally, allow a proportionate amount of

the matei’ial to escape. The interpretation of the single plate, then, is

more or less a combination between the first and the .second plates

(immediate and 24-hour plates) when using the old method. The opaque

medium should be chiefly in the uterus and in the peritoneal cavity if

the interpretation is to be made of completelj^ unobstructed tubes.' There

may be a film-like outline, but not a full-size tube structure.

Therapy

As can be readily seen, this cannula may be retained over a period

of time: not only the 30 minutes required for the x-ray procedure, but

for 12 to 24 hours, or more, thus stimulating gentle, rhythmic muscular

contractions of the uterus in an effort to open up an obstruction of the

tubes. In this way, the .special cannula can be used not onlj' tor

diagnostic pui’poses, but also as an improved method in the effort to open

obstructed tubes.

This procedure, utilizing the gentle, continuou-s, rhythmic, musculai

contractions of the uterus over a period of time, has proved to be muen

more satisfactory than the old method by which pressure was increase

suddenly—accompanied by pain, mu-scular contraction, spasm and eov-

sequent resistance on the part of the patient. The first .spasm, or muscu n

contraction, whicli comes with the initial discomfort of '

gradually subsides and the continued gentle (but forceful)

pressure appears to accomplish (over a period of time, after relaxat >
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FIs'. 3.—Case 2. After two hours, showing medium outlining uterus, small amount
at ends of tubes, free in peritoneal cavity. Tubes found closed in several previous
hysterosalpingograms.

Fig. 2.—Case 1. Cannula retained, with valve. After 30 minutes, vibrator not used.
Uterus outlined. No medium in tubes but free complete spill, showing tubal patency,
-- - ’ t
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pid after the initial '^cramps” have subsided) what is not accomplished
by short periods of more artifieial, jerky, sudden injection pressure.

If necessary, the patient may be sedated in order that the initial dis-
comfort may be less. This will insure better cooperation if several in-
jections should prove necessary, since the patient will agree more readily
to repeated injections if the pain can be reduced. ' (Case 2, Pig. 3.)

'

It is thought by some clinicians that injection of the tubes offers a
better hope of correcting obstruction than can be offered by surgical
means (that is, by laparotomy and salpingotomy). A case, illustrating
the rise of this instrument for the pui'pose of opening the tubes, is shmvn.
(Fig. 3.) This is a ease which, on repeated occasions, had been found
(by salpingography) to have an obstruction of the uterine end of the

tubes._ This is, of course, the type of obstruction in which surgery of-

fers little hope. The type of tube obstruction which offers the greatest

hope of correction surgically, is the obstruction which occurs at the dis-

tal end of the tube, thus permitting the removal of a portion of the tube

and cuffing back the end of the tube with the hope of preventing a re-

currence of the clubbing and its consequent obstruction. The case

shown, after having failed to open when the old method was used, re-

sponded to therapy with the new cannula.

This instrument has been used in over 60 hysterosalpingograpliic

studies, over a period of more than one year. The method has been

found to be simpler and much more satisfactory than the one for-

merly employed.

One tuboovarian abscess .resulted from the injection. This was, ap-

parently, a poorly chosen case in which there flared up an unrecognized

adnexal disease that had not adequately subsided. In this case, it is

believed that any method of injection would have caused the same re-

sult. The modified technique was, therefore, not considered to be a

factor.

Conclusions

When employing the new technique (using new, self-retained, indwell-

ing cannula-with-valve) for hysterosalpingogTaphy, the following points

should be noted

:

1. Simplification of technique.

2. One-plate method (instead of the two-or-niore plate.s’, 24-bom’

method)

.

3. Examination completed vuthin one hour instead of 24 hours.

4. Less pain and trauma for patient.

5. Less expensive for patient.

6. More quickly and satisfactorily accoinplislied by pliysician.

7. Functional olistruetions of Fallopian tubes (.spa.sms, mucous plugs)

.
fewer and more easily overcome because of more effective thorapeu-

: tie action.

S. Films are clearer : fewer instrument shadows, thus more sab’s-

faetory interpretation.

9. Early medium spill, with instrument in place, gives beltej’ orienta-

tion.
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10. An effective, satisfactory 30- to 60-miuute plate makes available

the lighter, more easily absorbable opaque medium base (peanut
oil base).

11. Therapy : To open obstructed tubes.

A. More effective (because of prolonged, sustained, gentle, rhyth-

mic pressure can be retained for 24 hours).

B. More easily accomplished.

C. More adaptable to repeated treatments (sedation may be used).

D. Less painful.

E. Uterine-tubular pressure found more effective than surgery

(laparotomy, saliDingotomj’)

.

12. Film interpretation.

A. One plate is usually adequate.

B. Completely patent, freely movable tubes rarely shown fully out-

lined after 30-minute interval. •

I wish to thank Dr. E. W. Squire, Charleston, W. Va., for liis helpful suggestions
and advice.
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A NEW SELF-RETAINING VAGINAL RETRACTOR-

For Postpartum Cervical Inspection and Repair

Eugen Guttmann, M.D., Los Angeles, Calif.

(From the Ohstetfical Department of the Cedars of Lebanon Hospital)

Postpartum cervical inspection and repair are difficult unless the
cervix can be well visualized. There has been great need for a cen-i-

cal speculum which provides good exposure of the cervdx and retains

itself in the vagina so that it cannot be displaced by such movements as

vomiting, or by manipulations such as traction on the cervix. Such an
instrument should be simple in construction and easy to control.

During the past two years, the retractor here described ha.s been used

satisfactorilj^ at the Cedar's of Lebanon Ho.spita1 by approximately

obstetricians, on several hundred eases. It provides adecjuate vrsualiza'

tion of the cervix and retention of the retractor without injuring t le

tissues. It may be opened to any desired width and retains it.se

securely.

•The new retractor is manufactured by \Voods Professional Supplies, manufacturer

of surgical instruments, 8442 Otis Street, South Gate, Calif.
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The retractor consists (Figs. 1-3) of a relativelj’- broad base-plate on
which are arranged two broad rotatable side-blades. The side-blades are

mounted on two rods, by means of which they can be pushed upward
and outward, gently unfolding the vaginal walls and adapting them-
selves to the individual shape and direction of the pubic bones of this

patient. The greatest possible width can thus be reached in each in-

dividual case regardless of whether the pubic arch be wide or narrow.

Fig'. 3.—Retractor opened. Pressure of the thumb on the movable slide opens
the retractor to the desired width. Tightening of the thumb-screw Axes the retractor
in position.

The three-way movement of the blades provides an equal and sym-
metrical opening whereby the side-blades are brought in approxima-

tion with the pubic bones without exerting any pressure thereon. The
side-blades are provided at their ends with hooks broad enough to

anchor them firmly behind the pubic bones. The side-blades and base-

plate open synchronously so that the retractor opens and retains itself

at one movement. It needs no interchangeable side-blades of different

length as it does not depend on the individual length of the vagina.

Instead of attempting to hold itself by pressure against the soft mobile
vaginal walls, it is held firmly behind the pubic bones.

This new obstetric self-retaining vaginal retractor should be espe-

cially helpful to obstetricians since the scarcity of interns and nurses
makes operating ^vithout assistants the rule instead of the exception.

1322% N. Edgemont Street
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PLACENTA DELIVEEED FIVE HOURS BEFORE

:

-
;

BIRTH OF THE FETUS

Richard Torpin, M.U., Augusta, Ga.

(From the University Hospital)

For a proper understanding of prolapse of the placenta (i.e., its

delivery prior to the birth of the fetus), one should study the classic
papers by J. Y. Simpson, Rucker, Burczak, and Kobak and others,
who have made more or less comprehensive analyses of the subject,

' besides reporting cases. J. Y. Simpson experimented with the idea of
reducing maternal mortality in,placenta previa centralis by manually
removing the placenta in these eases before the delivery of the fetus.

Incidence of spontaneous prolapse of the placenta is extremelj'' rare.

In 8,000' supervised deliveries it has occurred only this once, and in

20,000 others delivered in this University Hospital over the past twenty-
five years, my associates remember only one or two eases. Rare as it

is, a well-trained obstetrician should have it in mind, and if it occurs

when he is prepared for delivery, he may rapidly complete the second
stage of labor with successful outcome for the fetus, as reported in

two cases by Kobak and his associates.

In ease the fetus is not. viable or is dead, the treatment should lie con-

servative for the sake of the mother unless there is maternal hemor-
rhage which probably is controllable by the onset of intensified labor

contractions which force the presenting part into the cervical canal.

A tight abdominal binder is of value also.

Other than in placenta previa centralis the most likely time for pro-

lapse to occur is in the case of twins after the delivery of the first

infant and before the birth of the second twin. In these cases manual
delivery of the second twin by deep episiotomy and Kristellar expres-

sion or forceps, if presentation is cephalic, or by extraction if breech,

or version and extraction if transverse, are the procedures of choice.

In all cases where a live infant is born, it may be in a state of partial

to complete anoxia, and it is w'ell to have at hand for immediate use

an intratracheal catheter and an insufflator with a pre.ssiu’e control of

20 cm. of water (14 Hg.). If the fetus is mai'kedly premature or al-

ready dead, and presents by head or breech, and there is slight vaginal

hemorrhage, management by spontaneous delivery, is safest for the

mother from a standpoint of danger of infection and injury to the

cervix. During the interval betAvcen delivery of the placenta and

delivery of the fetus, the attendant should constantly observe the

amount of vaginal hemorrhage and the progress of the presenting paid

which, when deeply engaged, successfully prevents further hemorrhage.

In all cases, lo.st blood should be replaced iinmbdfately bj’- transfusions.

Case Report

hi. L. D., Negro female, aged 26, weight 125 pounds, height 5 £coi,

4 inches, small stature, had her last menstiual period February 2,

1944 and had felt life in June. On Augnst 19, she began jo bkecl

vaginally, more .so at night than in the daytime and continued tins to
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August 25, when, at 3:00 p.ar., she began to have uterine contractions

and labor pains, which proceeded as in labor to 10:28 p.m., when she

expelled the placenta without the membranes. Tlie fetus remained in

the uterus which contracted firmly around it.

Her blood pressure then was low, 60/40, due no doubt, to protracted
blood loss, although there was onlj’- moderate hemorrhage at the time of

delivery of the placenta or thereafter. She had entered the hospital with
marked anemia, R.B.C. 2,670,000 and 8 Gm, hemoglobin, per 100 c.c.,

but because of her proving to be Rh negative, she had not received any
blood transfusions.

However, because of her surgical shock condition following delivery

of the placenta, she was given 1 pint of matched blood. Besides this,

the treatment consisted of a tight abdominal binder and constant ad-

ministration of oxygen by nasal tube. Approximately five hours later,

at 3:10 A.M., August 26, she expelled the six months’ stillborn female
fetus which weighed 2 pounds, 2 ounces (963 Gm,), and was covered
by the amnion. The fetus was not malformed, nor erythroblastotic.

The placenta was circunivallate in process of formation. It measured 10
by 16 cm., and weighed 215 grams. The cord, 40 cm, long,, was attached
to the placenta eccentrically. The placenta had no gross appearance of

erythroblastosis; it had one edge slightly darker in color on the fetal

surface. There were no gross areas of infarction. The placenta prob-

ably was low lying, or even may have covered the internal os as in

central placenta previa.

Lateral x-ray on August 23, revealed a six months’ fetus in trans-

verse presentation rather high in the uterus, with thin uterine waU
shadow front, back and over the apex. From these facts, one can con-

clude that the placenta was entirely below the fetus at the time of

making the x-ray film, two days before the onset of labor. She recovered
without complications.
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FETUS ADIPOCERE MONSTER
John Joseph Gill, M.D., Chicaoo, III. •

(From ilie Illinois Central Hospital)

ADIPOCERE is designated as a peculiar Avaxy substance formed
during the decomposition of animal bodies, seen especially in hu-

man bodies buried in moist places. It consists principally of fatty acids
and tbeir salts called “grave-wax.”
Mrs. P., aged 35 years, weighed 270 pounds. Her weight Avas 136

jiounds ten years ago. Her menstrual jicriods liegan at the age of
thirteen and Avere regular thirty-day type, lasting tAvo days except dur-
ing her pregnancies.

'
'

'

She has delivered four normal Ihung children, each Aveighing eight

to ten ]DOunds at birth
;
the youngest is ten, the eldest sixteen years old

;

one spontaneous five-month abortion resulted from a fall four years ago.

Her last menstrual period occurred May 13, 1941, and considering

herself in the menopause state, she did not consult her phjAsician until

the latter part of November.

Fiff. 1.—Anterior view of fetus adipocere monster.

Hr. E. A. Wue-sterman, Avithout examining tlie ])atient, referred hty

to me for a diagnosis and treatment. I first saAV her on l)ecember lo,

1941. Her ponderous abdomen, distended in every direction, Avas too

firm to outline any contents Avithin its lioundary; A'aginal examination

gave only eA'idence of a thick, soft cer\dx. -Three x-ray plates vievc

taken before a faint shadoAv of an apparently abnormally developed,

large fetus could be outlined.

The patient had not felt life at any time during this jiregnancj^ no

fetal heart tones or moA-ements could be elicited at this time. I de-

cided for the present to keep her under ob.servation and lo await re.su]1s.

On December 23, she dcA^eloped painful contractions and entered the

Illinois Central Hospital at 10:25 p.m. During her oI)Stetric pj-eparation
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at 2 :30 A.jr., llie membranes spontaneously rupUired and literally flooded
the room, after 'which some hard, immobile, immovable, fetal body could
be outlined 'within the uterus. The cervix was dilated to 3 cm. and the

pains ceased. Quinine and castor oil did not assist labor.

After forty-eight hours from the beginning of labor pains, she de-

veloped a temperature of 102° F., blood pre.ssure 90/60, red count was
3,610,000 and whites, 8,500.

December 26, after consultation with Drs. Charles i\I. Laury and
Wm. T. Carlisle, a cesarean section was agreed upon and the follow-

ing condition was found to exist : a mottled brown, statue-like figure of

firm, almost brittle texture was adherent to the endometrium, which re-

quired blunt dissection to separate.

Fi&. 2.—X-ray of fetu.s adipocere monster.

Upon attempting to remove the fetus, a hand snapped off at the wrist

and likewise the right leg at the knee; there was no bleeding from these

broken surfaces.

The female monster, resembling a wax doll, weighed eight pounds,
measured 36 cm. from crown to rump, Ijoth feet and liands were
clubbed, the cranium contained fluid and very little brain substance.

The large placenta weighed one and three-quarters pounds.

The uterus with one tube and ovary was removed, followed by a
stormy, septic fever for three weeks. The patient was discharged from
the hospital on February 1, 1942, foi’ty-two days after admission. She
has remained in excellent condition at her last report of August, 1944.

The references consulted, mostly medicolegal and few in number, do
not include any instances of fetal adipocere developing in utero.
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Selected Abstracts

Labor, Physiology, Management, Complications

RadcUffe, Walter: The Blood Pressure in Labor, Brit, M. J. 4340: 354, 1944.

The author is of the opinion that since barbiturates produce a hypotension, they

should be- used only in the early stages of labor, and they are best avoided within

a short time preceding delivery. Hypotension during the third stage of labor is to

be regarded as a danger sign, and the blood pressure should be restored before any-

thing else is done. It is strongly urged that the sphygmomanometer be an important

adjunct in the care of a woman during labor.

William Berman.
*

'

Norton, W. A.: Inversion of the Uterus, Am. J. Surg. 63: 408, 1944.

After pointing out the rarity of inversion of the uterus, the author describes 2

cases. The first was seen some hours after its occurrence during delivery, attempts

at reduction were unsuccessful, and the patient expired. In the second case, the

inversion had also occurred during delivery, but was present for 6 months before

admission to the hospital. The patient was markedly anemic and after repeated

transfusion ,and other supportive measures had been utilized, a vaginal liysterectomy

as the operation of choice was decided upon. In order to reduce hemorrhage to a

minimum, the author used a tonsil snare over the ^vire of which a small rubber

boot had been fashioned to grasp the inverted fundus almost to the level of the

constricted cervix. When the rubber-protected snare was tightened, it acted both

as a tourniquet and a tenaculum allowing the inverted fundus to be pulled well

down so that it could be quickly removed wuth the electric cautery. The stump

was sutured and pushed tlirough the constricted cervix. The patient's convalescence

was uneventful. The author recommends the use of the tonsil snare as described

in similar cases.

Frank Si’Ielman.

Welton, T. S., and Ellingson, O.: Pregnancy and Delivery With an Intrauterine

Pessary in the Cervix, Am. J. Surg. 54: 484, 1941.

A case is reported of spontaneous delivery of a 2-pound, 6-ounce baby in a 3i-

year-old white graAuda 8, who had worn a stem pessary continuously for 6 months

prior to her pregnancy. Her membranes ruptured spontaneously 2 months before

term, and at the time of admission, a moderate intrauterine infection was •

The fetus was delivered easily and the stem pessary was found embedded in i s

scalp. It was removed without difficulty leaving a noticeable but transient impres

sion of the appliance. Both mother and infant survived.
SpimiAN.
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Robertson, H. E., and Dochat, George R.: Pregnancy and Gallstones, Internal.

Abst. Surg. 78: 193, 1944.

An extensive and complete historical review of the correlation between gall-

stones and pregnancy is herein presented. The commonly accepted statement that

90 per cent of women who have gallstones have borne children is traced to Naunyn’s

pupil, Heinrich Schroeder. The authors point out that these original figures are

open to serious question because of an insufficient number of cases and are not suit-

able to the statistical conclusions derived from them.

It is- further pointed out that to establish the predisposing effect of pregnancy

on the production of cholelithiasis, it must be demonstrated that the percentage of

gallstones in women with children is appreciably greater than the percentage of

women who bear children in the population at large. Wlien the figures of tho present

authors and their predecessors are analyzed on this basis, it is found that 79.25 per

cent of all women have borne children. This figure corresponds very closely with the

number of women with gallstones who have borne cliildren. Therefore, while the

percentage of women with cholelithiasis is 2 to 3 times that of men, there is no

statistical evidence whatsoever that the phenomenon is related to childbearing.

L. M. Hellman.

Newborn

Bulfamonte, J. C.: Large Ovarian Cyst in Newborn Child, Am. J. Surg. 55:

175, 1942.

This is a case report of a large ovarian cyst in a newborn infant recognized at

birth, and soon after delineated by x-ray. Laparotomy was performed at the age

of 5 weeks, and a neoplasm filling the entire abdomen and requiring aspiration was

found. It arose on a long pedicle from the left ovary and was easily removed. A
smaller cyst “about the size of an orange seed” was also removed from the right

ovary. The pathologic report was cystadenoma.

Frank Spielman.

Bakwin, Harry, and Patrick, Thomas W., Jr.: The Weight of Negro Infants,

J. Pediat. 24: 405, 1944.

The authors report a study of 114 Negro infants, making 679 observations from

early life. On standard diets, these infants showed no significant difference in

weight gain than wliite children during the first year of life, and that given proper

medical supervision, Negro infants from moderate income families grow as well as

white infants.

James P. Mark.

Hardwicke, Sarah Hooker: Studies on the Minimal Effective Dose of a Water-

Soluble Vitamin K Substitute in the Prevention of Hypoprothrombinemia in the

Newborn Infant, J. Pediat. 24: 259, 1944.

A total of 87 breast-fed newborn babies were studied in an attempt to establish

an approximate minimal effective daily dose of synkayvite (tetra sodium 2-methyl-

1,4-naphthohydro-quinone diphosplioric acid ester).

They were divided into six groups, of which infants in five received doses of

0.5j 0.05, 0.005, 0.0005, 0.00005 mg. of the test substance daily, and infants in one
of which served as controls. The substance was given orally.

The minimal dose of 0.0005 mg. given daily would probably prevent the develop-

ment of hemorrhagic disease, except in a few cases. Approximately 1.25 mg. of the
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test substance is apparently effective in lowering an excessively high profhronibin

time to a normal range, i.e., 20 to 75 seconds; the danger zone lay between 70

and 100 seconds.

The administration of seconal, nembutal, and sodium amytal to mothers of the

babies studied in this series had no demonstrable effect in prolonging the ])ro-

thrombin time of the babies. Of interest was the baby born from a mother witli

a placenta previa, and an estimated hemorrhage of 500 c.c. of blood. Tliis pro-

thrombin time was 1B5 seconds. Mineral oil administered orally has been .‘ihown

to lower the blood jn-othrombin of experimental animals.

.Tajie.s P. Maru.

Potter, Bditb L.: A Double Ova Pregnancy in Which the Eh Positive Twin De-

veloped Erythroblastosis, ,T. Pediat. 24: 449, 1944.

An interesting case is reported of twins, one of whom died of erythroblasto.sis

while the other remained normal. The affected twin and the father were Ilh posi-

tive, the normal twin and the mother were Eh negative.

It is contended that the father was heterozygous for the Eh factor and that

two ova were fertilized, one by a sperm carrying Eh-positive gene and tlie other a

sjjerm carrying an Eh-negative gene. The Eh-negative mother had been sensitized

to the Eh factor cither in the previous pregnancy, when an Eh-positive fetus had

been carried, or possibly during the course of this pregnancy by the Rii-positive twin.

The fetus whose cells were agglutinated developed erythroblastosis. Tlie one

whose cells were not agglutinated remained well.

.Ta-MES P. AIarr.

Pregnancy, Complications

Bottiroli, Ernesto: Diagnosis of Fetal Death by Determination of Coagulation

Time of Maternal Blood, Bol. Soc. dc obst. y giiiec. 22: 464-470, 194.^.

The author states that coagulation time of normal gestating women varies be-

tween 12 minutes, 15 seconds and 15 minutes, IS seconds. In 52 patients carrying

dead fetuses in the last trimester of pregnancy, he found that tlie coagulation

time was about 5 minutes. In 10 women with dead fetuses in tlie earlier stages

of pregnancy, the coagulation time was at least twice as long. But in all cases

seen 12 to 21 days before expected delivery, there was a striking reduction in

coagulation time (10 to 15 minutes below the normal value). Hence, in doubtful

cases of fetal deatli, determination of coagulation time i.s a useful jiroccdure.

Diagnosis is definite if tlie time is around 5 minntes. Tlic metliod can be used

only in the last three months of pregnancy.
,T. P, GliEKNIin-T,.

Duek, H.: Hemotherapy in Pernicious Vomiting, An. brasil. de ginec. 17: 197-

2(15, 1944.

The author treated 100 cases of pernicious vomiting of pregmincy by means ol

autohemotherapy. The patients were given daily injections of 10 c.c. of blood

for three successive days. Satisfactory results were ob.served in 94 ca.scs. The

remaining six patients were relieved by auto-urine tlierapy. Symptoms

than vomiting were also relieved. There were recurrences of vomiting in

cases. A second course of autohemotherapy was given with success. Two p-i

tients had 5 courses of treatment.
.T. P. GRKE.xniM-
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Zuckermann, C.; Uterine Myoma and Pregnancy^ Eev. mex. de cir., ginec. y
ciincer. 11: 307-312, 1043.

The author describes a priinipara, 2S, in whom pregnancj' occurred despite the

presence of a large myoma between the cervix and body of the uterus. A living

child that weighed 3 kg. was delivered by ce.sarean section, since the large tumor

prevented a natural delivery. Suppurative and gangrenous metritis and an intra-

peritoneal abscess developed, which, Avith the large tumor, necessitated subtotal

hysterectomy. Appendectomy also was performed, since the appendix was ad-

herent to the uterus. Tlie patient recovered satisfactorily. The Avound Avas closed

AA'ith drainage after extirpation of all the lesions and local application of 6 6m.

of sulfathiazole intraperitoneally.

J. P. Greeniiill.

Eckerson, E. B.: Primary Ovarian Pregnancy, Am. J. Surg. 54: 487, W4l.

In 339 cases of ectopic pregnane}’’ seen at the St. Luke’s Ho.spital, NeAv York

City, during the past 40 years, there Avas only one case of primary ovarian preg-

nancy, an incidence of 0.2 per cent. The case is here presented. It occurred in

a 38-year-old graA’ida i, para 0, Avhose preA’ious pregnancy terminated in miscar-

riage 20 years before. There Avas no skipped period since her last menstruation

had taken place 2 Aveeks before the onset of symptoms. The clinical picture was

that of a ruptured Graafian follicle with intra-abdominal hemorrhage. At opera-

tion, the tube Avas uniiiA’oh’ed and the ovary AA’as the site of Avhat appeared to

be a ruptured follicle bleeding active!}'. A salpingo-oophorectomy Avas pei’formed.

Pathologically, the tube Avas normal, and the ovary shoAved the ovarian pregnancy
which satisfied the requirements as postulated by Spiegolberg and by Williams

and Norris. No corpus luteum Avas found in either ovary.

Frank Spiei.man.

Da Costa, L. A. Correa: Myomectomy and Pregnancy, An. brasil. de ginec. 16:

438-441, 194:1.

The author reports a case of myomectomy during the fifth month of lAregnancy,

folloAved by spontaneous delivery at term. 'The incidence of this association is

A-ariously given as from 0.03 to 0.7 per cent, but among 1,661 maternity cases the

author obsei'A’ed 25 of myoma, or 1.5 per cent, possibly because 58.8 per cent of

the patients Avere colored or mulattoes.

Of the 25 cases, 13 were diagnosed only during the puerporium, G during labor

and 6 during pregnancy. FiA’e were operated upon: one each for hemorrhage of

the pedicle, pains and coexistence of OA'arian cyst, obstruction of the pelvic canal

and lack of space. The patient with obstruction of the peh’ic canal had a Porro

operation; the other intei'A’entions AA'ere simple myomectomies during pregnancy.

There was no interruption of pregnancy or any serious complication during labor

or the puerperium.

The author’s opinion favors the vieAV that present obstetric resources allow an
expectant attitude tOAvard these cases. Surgical interA’ention is imperatiA'e when
complications arise, such as necrobiosis, torsion, hemorrhage, compression, uterine

incarceration, etc., or Avhen there is lack of space as with large myomas. In these
cases, the operation should always be myomectomy Avhen possible. Hysterectomy
is reserved for infected cases, those in Avhicli myomectomy is technically impossible,

or in Avhicli the uterine caA’ity or the membranes have been accidentally opened.

J. P. Gkeenhill.
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Noyola, J. N.: Clinic of the Dead Fetus, Eev. de cir. mex. 15: 417-424, 1943,

The author classifies the causes of death into maternal (general and local)

fetal and ovular; in some cases the cause remains unknown. In 20 cases collected
by him, the cause was syphilis in seven, intoxication of renal origin in four,

typhoid pneumonia, malaria, placenta previa, decidual endometritis and throm-
bosis of the vessels of the umbilical cord in one each, and unknown in three.

If the fetus is expelled during the first hours after its death, it shows no
changes; if weeks or months pass before expulsion, the changes range from dis-

solution to mummification and maceration of varying degrees. During any of

these changes, the fetus may become infected, especially by anaerobes which
produce putrefaction.

The symptoms vary with the period of pregnancy during which the fetus dies.

Auscultation is of great value. When the fetus putrefies, symptoms of intoxica-

tion appear in the mother, and percussion reveals tympany of the uterus due to

the gases of putrefaction which usually escape through the vulva. The labora-

tory may be of great help in making or confirming the diagnosis. Fetal death is

immediately followed by a considerable decrease in the gonadotropic hormone of

the blood and urine. Roentgenography furnishes important data, especially in

the last months of pregnancy (overriding of the cranial bones and exaggerated

flexion of the vertebral column).

During labor, the fetus may show signs of asphyxia, such as cardiac changes,

altered fetal movements and evacuation of meconium, which indicate immediate

intervention.

When death of the fetus is diagnosed, treatment must be individual, although

some general rules can be established on the basis of the stage of the pregnancy

and the changes in the fetus. During the first three months of pregnancy, spon-

taneous abortion occurs in the first few days following fetal death. If the fetus

is retained, spontaneous evacuation is awaited, unless the membranes are ruptured

(limited waiting), or the fetus becomes putrefied (immediate evacuation; total

hysterectomy if the mother shows signs of grave infection).

When it has been impossible to determine the cause of the fetal death, it is

advisable to treat the case with vitamin E in sufiicient and prolonged dosage. The

use of oxytocics should be limited and prescribed exclusively by physicians,

J, P. GBEEOTiinn,

Delascio, D,, and Budge, W. de Souza: Dystrophia-Dystocia Syndrome, An. brasil.

de ginec. 16: 415-427, 1943.

The authors report trvo cases and stress the necessity of a wide knowledge of

this pathologic obstetric picture. The term of dystrophia-dystocia syndrome was

used by Greenhill in an article published in Surgical Clinics of North America in

1924. He called attention to the relative sterility of these patients, and staled

that frequently they conceived only once and late in life. Their external aspect

is heavy with short extremities and masculine and hyperpituitary characteristics.

The pelvis is narrow and there is a familial history of dystocia. Their preg-

nancies go beyond term, frequently present early rupture of the membranes wit i

irregular contractions, and the position of the fetus is occipitopostcrior.

hill described seven cases and recommended the low, cervical cesarean section or

these patients.

According to DeLee, the syndrome is characterized by the following manifes-

tations: 1. Pelvis of male type or slightly justo minor, with obesity localized o

the trunk and roots of the extremities and simultaneously other signs of adipo

sogenital dystrophy, small cervix and narrow rigid vagina. 2. Late primipari >-

3. Hypermaturity of the fetus (prolonged pregnancy). 4, Absence of engagem.
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of the fetal presentation -when labor begins. 5. Occipitoposterior position. 6.

Early or premature rupture of membranes. 7. Weak contractions with prolonga-

tion of the first stage of labor. 8. Familial dystocia. 9. Tendency to eclampsia.

He points to the numerous mechanical difficulties which may arise in these cases

during labor. He states that, owing to genital hypoplasia, frequent in these

cases, delivery by the vaginal route is accompanied by extensive lacerations of

the cervix and other soft uarts and that uterine atonia often occurs. Finally,

after delivery, he often felt that, if these difficulties could have been foreseen,

cesarean section would have been the best course from the beginning.

It would seem that the syndrome is found once in 200 labors, or once in 80

labors of primiparas. It occurs in the various women of the same family, and
the patient frequently is an only daughter. The diagnosis offers no difficulty

for those who remember the typical clinical characters of the disease wdiich have

been stressed b}* all authors who have treated the subject. Unfortunately, the

diagnosis is rarely made in daily practice, and this results in disastrous conse-

quences for mother and fetus: for the former, lacerations, puerperal infection,

psychoses, etc.; for the latter, high mortality and, in those who survive the

traumatizing labor, the results of intracranial hemorrhages.

Considering the poor prognosis of vaginal delivery, the authors insist on

cesarean section as the only therapeutic method.

J. P, Greenhill.

Vaccaro, H., and Meza, A.: Hemoagglutinogen Rh and Fetal Erythroblastosis,

First Investigations Made in Chile, Rev. chilena de pediat. 10: 717-733, 1943.

The authors studied the Eh factor in 172 individuals and, after elimination of

those connected with erythroblastosis, found 92.5 per cent of Rh positives and

7.5 per cent of Rh negatives. The percentages of Rh positives in the white race

of the United States are 85.

The typical combination of Rh-negative mother and Rh-positive child could be

established in all cases of erythroblastosis.

Iso-immunization and consequent incompatibility as a result of transfusions

were demonstrated by post-transfusion shock and by fatal erythroblastosis in one

case in a primipara, who had previously received transfusions of Rh-positive

blood.

The authors propose the term of “created incompatibility” to differentiate

the new concept from normal incompatibility. In materno-fetal iso-immunization,

the incompatibility is created naturally, while the repeated transfusions confer

an artificially created incompatibility.

The created incompatibility should be investigated in any post-transfusion

shock, remembering that the red cells of the donor in the blood of the recipient

may falsify the result of the reaction; it is advisable to repeat the test several

days later.

In the treatment of the hemolytic diseases of the newly born infant, it is

preferable to use Rh-negative blood because its red cells survive longer and_^have

a better therapeutic effect, and it is imperative to discard blood sensitized to

agglutinogen Rh.

The authors are now studying the presence of maternal hemolysin and its

curve during pregnancy because they think it possible to diagnose the Rh factor

in the child during its intrauterine life.

Of 61 pregnancies studied, 35 ended with the birth of children having erythro-

blastosis, a percentage of 57.4 which offers considerable support to the new path-
ogenic concept of these diseases. There were 14 normal children: 3 were Rh
negative and 11 Rh positive. With the exception of two, the latter were children

of primiparas supporting the theory that iso-immunization is only started during
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the first pregnancy, and has not yet produced a sufficient concentration of anti-

Eh hemolysin to induce erythroblastosis. The same conclusion is reached by com-
paring 'the number of cases of erythroblasto.sis in primiparas and multiparas, 8.5

and 91:4, re.spectively.

In none of the 12 cases of abortion and of death in ntero Avas it possible to

demonstrate the intervention of the Eh factor. This favors the authors’ thesis

that iso-immunization and, with even more reason, the transplacental passage of

the maternal agglutin into the fetal circulation occurs mostly during the final

stage of pregnancy and during labor.

On the basis of their experiences in A’arious studies on placental permeabilih’,

the authors suggest a method to prevent hemolytic diseases in the newborn in-

fants. In pregnancies Avith the probable prognosis of erythroblastosis, premature
birth should be procured before the placental tis.suc reaches its maximal perme-

ability, or, still more radically, cesarean section should be performed to avoid

uterine contractions, and thus protect the child from the action of the anti-Eh

heinoagglutinins of the maternal organism.

,J. P. GnBExmu..

Ooatz, A. S.; Chronic Appendicitis and Pregnancy, Semana mcd. 51: .170, 1944.

In the opinion of Coatz, chronic appendicitis is an affliction Avhich is frequently

encountered in maternity services. The symptoms are identical Avith those in

nonpregnant individuals. The diagnosis in pregnancy, hoAvever, is not alAA-ays

ea.sy. The treatment during gestation .should alAvays be medical and should con-

sist of proper diet, rest, applications of ice if necessary, and strict observation

of the pregnancy. In the puerperiurn, an appendectomy should be performed in

order to aA'oid a similar attack.

J. P. Gkekkiiju..

Toxemia

Sage, Earl C.: The Care of the Parturient Woman in Eelation to Neonatal Mor-

taUty, .1. A. M. A. 124; .'fin, 1944.

The author discusses birth trauma, asphyxia, prematurity and maternal com-

plications in relation to neonatal mortality. With regard to fetal asphyxia, pre-

vention is as important as treatment. A proper anesthetic and a trained anes-

thetist are essential. Maintenance of body heat is also essential. Control of

prematurity is also imjjortant in reducing neonatal mortality'. Maintenance of

body' temperature, proper nutrition of the infant, prevention of cyanotic attacks,

and prevention of infection are essential in this respect. Improved obstetrics i.s

the best Avay of combating trauma. The numerous maternal complications affect-

ing neonatal mortality are mentioned and discussed.

Wn.r.iAM BEKJfAN'.

Dubrovsky, Eicardo, and Einzoain, Enrique A.: Treatment of Pulmonary Embo-

lism Complicating Puerperal Thrombophlebitis, Seniana med. 51: C4-CC, 1944,

The authors state that pulmonary embolism re.sults in exaggeration of vaso-

constrictor, respiratory' and cardiac reflexes and treatment is directed touard

blocking these reflexes and dilating blood vessels. Aforphine in used for the

former, and papaverine in large dose.s intravenously' for tbe latter.

Treatment is indiA'idualized according to the .severity of sign.s and symptoms.

In the prenonce of severe .symptoms, 2 to 7 c.c. of a solution containing 0.0., Gni.

of papaA'crine hydrochloride per cubic centimeter is injected sIoAvIy into the a cm.
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Simultaneously 0.01 to 0.015 Gm. of morphine hydrochloride is in.iected intramus-

cularly. In extreme instances, the morphine maj' be administered intravenously

in a different vein from that being used for papaverine injection. In cases of

lesser intensity, the papaverine is injected slowly and in the above dosage, but

the least possible quantity of morphine (0.005 Gm.) is given, to avoid excessive

depression of the re.spiratory center. In the mildest cases, 0.02 to 0.04 Gm. of

papaverine is given intravenously without morphine. These dosages are rigidly

followed, but varied according to individual indications. The highest dose of

papaverine used bj' the authors was 0.20 Gm. on one occasion. Other authors

have reported using even higher doses, but they have not found this necessarJ^

In most cases, even those with most severe symptoms, a favorable effect is

produced by intravenous injection. As soon as vasodilatation occurs, the symp-

toms cease, the patient shows improvement and the injection can be stopped.

Symptoms may recur with less intensity after several hours, when the injection

is repeated. Even when symptoms do not recur, a second injection may be given

as an adjuvant in the treatment of the pulmonar\' infarct which follows. A space

of four hours has been arbitrarily set by some, but the authors beliex'e the sec-

ond dose should be administered according to the individual requirements of the

patient.

Treatment of postembolic pulmonary infarct is similar to that for any acute

pulmonary disease. Eest must be complete and prolonged and proper use of

sulfonamides maj' prevent development of later sequelae. Inhalations of carbon

dioxide are contraindicated unless too high dosage of morphine has depressed the

respiratory center. O.xygen inhalations are valuable in treatment.

J". P. GREnNHILL.

Ferreira, Jorge, Cid.: Early Rising After Delivery and the Service of Obstetric

Assistance in the Home, Eev. de ginec. e d’obst. 37: 288-291, 1943.

The author states that the two are interdependent. Mother and child are sent

home from the hospital between the third and seventh da3's and there the}' are

attended and followed up bj' the service until complete recover}'.

To be allowed up early, primiparas and multiparas must fulfill the following

conditions: normal birth without traumatic or surgical lacerations, axillary tem-

perature not over 36.8° G., normal lochia, firm uterine involution under 11 cm. from

the pubic symphysis, normal urinary and digestive functions, regular milk func-

tion and good general condition. About 1 in 10 usually fulfill these conditions.

Besides being beneficial, early rising increases the useful output of each mater-

nity bed.

J. P, Greeniiiul.

Da Costa, Luiz Alfredo Correa: Revision of Uterine Cavity as Prophylaxis

Against Puerperal Infection, Rev. de ginec. e d’obst. 37: 295-300, 1943.

The author has used the method of Glieorghiu in 54 cases: 36 normal labors

and deliveries except for retention of membranes, 5 normal labors followed by
hemorrhage and manual extraction of idacenta, 9 surgical births with retention of

membranes and 4 surgical births with hemorrhage and manual extraction of placenta.

In the group of 36 cases, puerperal infection occurred in 2.7 per cent. Puer-
peral infection was listed when the temperature reached at least 38° C. twice in

24 hours.

In the other 18 cases, there were six infections; however, they occurred in

severel}' ill cases: fever during labor in two, vaginal tamponing in two (one
with perforation of uterus), forced dilatation with rupture of cervix in one and
version after various trials of forceps in one.
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There were no deaths, -but the limited number of cases does not allow general

conclusions.

The interesting cases are those of revision for simple retention of fragments
of membrane, with an infection rate of 2,7 per cent which could even be reduced.

In 100 similar cases under expectant observation sometimes helped by small doses

of oxytocics, the incidence of puerperal infection was 8 per cent. Consequently,

it is advantageous to revise the uterine cavity after birth when the membranes are

not completely expelled, or when there is doubt about the integrity of the placenta.

Gheorghiu’s method is as follows: The patient is anesthetized with ethyl

chloride and, using all aseptic and antiseptic precautions the hand is introduced

one or several times into the uterine cavity until it is completely cleaned of any

remnants of membrane. Then the uterine cavity is washed with boiled •water,

using a Budin No. 30 sound and aiming only at a slight mechanical cleansing

effect. The current of water must have low pressure and be stopped before the

sound is removed, so that all water runs out first. The vagina is also washed

out under low pressure. With this method, the morbidity rate in the author’s

clinic has fallen from 20 to 25 per cent in 1913, to 2 to 3 per cent at present.

J, P, GKEENHirm.

Vaginal Infections

Dubois, P.; An Effective Treatment of Trichomonas Vaginalis Vaginitis, Schweiz.

med. Wchnschr. 74; 1944, 1944,

The trichomonas vaginalis belongs to the family of protozoal pa.Tasites in man

and certain ones such as Plasmodium malariac and Lamhlia intcstinalis can ho

destroyed by quinine. By analogy, Dubois of the Lausanne Woman’s Clinic

reasoned trichomonas vaginitis should respond to quinine. He therefore experi-

mented with many chemical agents and drugs, and found that in reality, quinine

immobilized Trichomonas vaginalis more quickly than the other agents he em-

ployed. He therefore prepared vaginal suppositories containing quinine and used

them in 25 women who had trichomonas vaginalis vaginitis. Only 10 women re-

turned for regular treatments but the results "^vore good. Relief was obtained

after the use of two suppositories daily for 8 to 10 days.

J. P, Gbeenuiill,

Coutts, W. E,, Brieva, J., Lemer, J., and Said E.: Virus Infections of the Vulva,

Vagina and Dterine Cervix, Obst. y gienc. latino-am, 2: 9-21, 1944.

The authors examined a large scries of prostitutes in Santiago, Chile, and

found a number who had virus infection. A characteristic of such infections may

be found in material obtained by biopsy. This consists of the presence of inclu-

sion bodies found in the cytoplasm or nucleus, or in both, and their pre.sencc ,

also in the intercellular spaces. Special staining methods have enabled the

authors to study the chemical composition of these inclusion bodies and to make

the correct diagnosis.

J. P, GBEEKini-I-.

Bieper, J. P.: Treatment of Trichomonas VaginaHs Vaginitis, An, brasil. dc ginec.

8; 257-2G7, 1943,

The author reports a scries of IG women treated for trichomonas vaginalis

vaginitis by means of negatol. In this scries 81 per cent were cured clinically

but only 37,5 per cent were freed of the trichomonas organisms. Negatol pro^

duces a superficial necrosis which sterilizes the vagina, but reinfection ta 'C-
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place because of secondar}’' foci and primary sources of infection, and this is the

main problem in the treatment.

J. P. Greenhill.

Dos Santos, A. F., and Zagury, S.: Tricbomonas Vaginalis and Its Treatment,

An. brasil. de ginec. 8: 167-178, 1943.

The authors treat trichomonas vaginalis vaginitis by means of sulfonamide sup-

positories. Of 39 "women treated by this means, 30 "were cured and 9 discontinued

the treatment. In 55.5 per cent of the cases, examination of the husband’s urethra

revealed the presence of Trichomonas vaginalis. This is the source of reinfection

according to many authors. The organism was also found in the urethra of 33.3 per

cent of the patients. KTo organisms were found in the rectum.

J. P. Greenhill.

O’Sullivan, J. V., and Bourne, L. B.: Supervision of Pregnant Women in Factory

•Employment, Brit. M. J. 4333: 108, 1944.

The authors describe the British System of caring for pregnant women working

in factories. Factory antenatal clinics are advised. Under medical supervision it

was found that many women can do suitable work to an advanced stage of preg-

nancy. bTursing mothers were not advised to lecommenee work until at least three

months after delivery, and day nurseries must be established if a return to work

becomes necessary.

William Berman.

Dutra, Licinio H.: Sulfonamide Therapy in Gynecology and Obstetrics, Eev. de

ginec. e d’obst. 37: 277-287, 1943.

The author finds that the use of sulfonamides is obligatory in the prophylaxis and
treatment of puerperal infection. Thus, any Avomaii wlio liad a prolonged delivery,

premature rupture of the membranes, several vaginal examinations, assistance by
nonprofessionals or an obstetrical intervention must bo given sulfonamides. IVlien-

ever possible, their use should be started before the end of labor in doses of 4 to 5

Gm. daily, and after labor, oxj’tocics and blood transfusions should be administered,

if necessary. Tlie slight elimination of the drugs in the milk (2 to 6 centigrams in

24 hours) does not contraindicate breast feeding.

According to Speert, intravenous injection of sodium sulfathiazole or sodium

sulfadiazine must be used in intercurrent or intrauterine infection during labor,

or in cases of gonorrhea of tlie mother to protect the child.

Various sulfonamides have been successively used in the treatment of gonorrhea.

Recent work by Douglas, Davis and Shandorf shows that sulfathiazole and sulfa-

diazine are more specific and rapid and much less toxic than sulfanilamide, and that

sulfadiazine seems to be more efficient. Bacteriologic cure is frequentlj^ observed

between 9 and 12 hours after tlie use of sulfadiazine and sulfathiazole, while sulfa-

nilamide takes 40 to 50 hours to give the same result. The ideal form of treatment

would consist of 4 Gm. of sulfadiazine or sulfathiazole daily for six consecutive

days. These facts are being confirmed by the literature.

In gonococcic "vulvovaginitis of infants the author has obtained much better

results with estrogen therapy than with sulfanilamide or sulfathiazole.

The indications for the intraperitoneal use of sulfanilamide in powder are:

peritonitis caused by bacteria or gastrointestinal contents; contamination of the
sterile peritoneal cavity by opening of an infected cavity; a drained abscess cavity
(Douglas)

;
to avoid formation of adhesions in nonperitonized areas and in me-
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chainciil or cliemical irritation; in exposure of the endometrium in the course of
eon.servati%'e myomectoinj^ or hysterectonij'; in cases of cesarean section performed
in the presence of fever or old ruptured membranes.

Extiapei itoneal indications for the use of sulfanilamide powder are ab.sce.s*.‘^ed

or exudatini^ cavities opened surgically (absce.ss of Bartholin’s gland), incomplete
and infected abortion without suppuration, impure forceps and version cases, vaginal
and cervical laceration, uterine prolapse and other plastic operation.^ of the lower

genital tract and vaginal discharge due to trichomonas.

J. P. GREr:NTnu,.

Kixclxotf, A, 0., Racely, C. A., Wilson, W. M., and David, N, A.; An Ergonovine-
Like Oxytocic Syntkesized Prom Lysergic Acid, We.st. J. Surg. 52: .1.07, 1044.

Addition of liydroxyhutyl amide 2 to Ij'.cergic acid produces a compound that

structurally resembles ergonovine, and produces a motor effect upon the uterus

in every way similar to ergonovine. Tested on excised mviscle strips of the guinea pig,

rat, dog, and rabbit uterus it gave in comparable dosage, a motor reaction in every

way comjjarable to ergonovine. Studies on the human being revealed an increased

tone and motor re.sponse after a S-minim do.se by mouth in a woman near term. In

2(1 cases tlie drug was given in a dose of 0.2 mg. intravenou.slj- as the anterior

shoulder was being delivered. The placenta was delivered in an average of .1.2 min-

utes and tile reaction of the uterus in every way ])aralleled the rc.sponse following

comparable doses of ergonovine. There is a sliglit ri.se in blood prc.«sure following

the administration of M.E. 277 (Methergine), but apparently no sympatiiicolyfic

action because it failed to inhibit the epinephrine blood pros.sure rise in dogs and the

epinephrine motor response in the rabbit uterus.

The .synthetic preparation of such a product is important because of the liniiled

ergot supply, and the difficulties found in obtaining potent raw material even where

crude ergot is obtainable.

BtOKEIi.S.

Leon, Juan; Obstetric and Obstetric-Gynecologic Specialization, Semana med. 2*.

6(57, 1043.

The author comments on tiie controversy us to whether obstetric and gynecologic

practice should be .separated or combined. He ])Oin(s out that the e.“.«ential function

of the genital apparatus is reproduction, Ctjaiecologic diseases are intini.'itely con-

cerned with the reproductive function; hence logically, study of physiology and

pathologj' of the same organs cannot be .separated. It is not necessary that a phy-

sician trained in obstetrics and gynccologj- should j>racticc both .“pccialtics, but he

will be bettor prepared to function as cither type of specialist. In any case, how-

ever, specialization is indispensable.

A training program of six years is proposed. This is considered the miniimim

necessary to acquire in an orderly, di.^ciplined form, tlie c.Iinical e.xperience necc.'^.sary

for practicing obstetrics. Specialization in obstetrics and gynecology simultaneou.^h

requires more time, at least ten years.

The .suggested program comjmi.se.s tliree cycle.s of two years e.'ich, ’Jhc first

period has for its object the general study of gynecology and everything pcrlain-

ing to the pliysiologj- of pregnancy, parturition, the puerperium, and the newborn

infant. Tlie second period is devoted to tlic study of tlie patliology of pregnam,',

parturition, the puerperium and tlic newborn infant. Tlie third jteriod cover.- tl»

whole field’ of obstetric.^. The candidate during tiie first two i.eriods should serve

as second assistant in the clinic, and in the consulting rooms, and should g.i'”

.surgical experience as second assistant, first at simple operations and normal
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liveries, and later in. more complicated cases. During tlie third period, he should

function as first assistant both in the clinic and the operating room, and should

have first-hand experience in all types of pathologic and septic conditions.

J. P. GREENHIIAi.

Brenner, F. T.: A New Breecli Forceps, Am. .T. Surg. 55: 181, 1942.

A new type of forceps is described in which the handles meet the blades at an

angle of almost 45 degrees. The blades are of the fenestrated Elliott tj'pe, and the

handles fit together with a swivel action, being locked by a thumb set. The forceps

are applied to the aftercoming head in breech deliveries over the shoulders instead

of under, and extraction is accomplished bj' exerting pressure upward and over the

mother’s abdomen with a circular motion.

Frank Srielman.

State, D., and Levine, M.: Human Plasma and Serum Toxicity, J. Lab. & Clin.

Med. 28: 1786, 1943.

Tliat reactions occur in the cour.se of serum transfusions has long been known.

However, references to plasma reactions are meager so that it has been assumed

that they do not take place. During the administration of several thousand plasma

transfusions at the University of Minne.sota Hospitals, the autliors observed that

reactions were not infrequent. In order to determine the factors involved in

causation, they investigated the group specific plasmas by skin test especially with

regard to the A and B substances. Sensitivity could be demonstrated to either, or

to mixtures of A and B in individuals who developed reactions from their use.

The conclusion reached was that plasma pooling is not a sure method of preventing

reactions due to these substances. When the A and B factors are not involved, the

following may also cause disturbances: 1. The presence of allergins in the plasma

or serum. 2. The presence of reagins in the plasma or serum. 3. Tlie presence of

pyrogens. 4. The presence of immunologic factors as yet unknown. The authors con-

clude that slvin test using the specific plasma to be transfused is a good method of

indicating sensitivity in many cases and an aid in preventing transfusion reactions.

Frank Spielman.
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American Board of Obstetrics and Gynecology

Examinations

The general oral and pathology examinations (Part II) for all candidates rvill

be conducted at Atlantic City, New Jersey, by the entire Board from Thursday,
June 14, through Tuesday, June 19, 1945. The Hotel Shelburne in Atlantic City

will be the headquarters for the Board. Formal notice of the exact time of each

candidate's examination will be sent him several weeks in advance of the exami-

nation dates. Hbtel reservations may be made by writing direct to the Hotel.

Candidates for re-examination in Part II must make written application to the

Secretary’s Office not later than April 15, 1945.

The Office of the Surgeon General (U. S. Army) has issued instructions that

men in Service, eligible for Board examinations, be encouraged to applj' and that

they may' request orders to Detached Duty for the purpose of taking these exami-

nations whenever possible.

Candidates in Military or Naval Service are requested to keep the Secretary’s

Office informed of any change in address.

Deferment without time penalty under a waiver of pur published regulations

applying to civilian candidate.s, will be granted if a candidate in Service finds

it impossible to proceed with the examinations of the Board.

Applications are now being received for the 1946 examinations. For further

information and application blank.?, address Dr. Paul Titus, Secretary, 1015 High-

land Building, Pittsburgh (6), Pennsylvania.

Pauij Titus, M.D.

Necrology

William Latzko, M.D., olistetrician and gjniecologist, former profes-

sor at .the University of Vienna and chief of the department at the

Kaiserin Elizabeth Ho.spital in that city, died in New York after a pro-

longed illne.ss, at the age of 81 ,
on Feb. 11, 1945. A pioneer in the treat-

ment of osteomalacia mth pliosphorus, a leader in the development of

female urology as a part of gjmccologic practice, universally known for

the operation of extraperitoncal ce.sarcan section named for him, the

author of many contributions to the literature, he left Vienna in 1938

and practiced in Bueno.s Aires for .several years before coming to this

country where he remained active until his death.
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Memliership in scientifie societies included American Gynecological

Society (President, 1933) ; Fellow American College Surgeons (Vice-

President, 1937); Fellow American Medical Association (Chairman of

section of Obstetrics and Gynecology, 1924) ;
a founder and first Presi-

dent of Pacific Coast Obstetrics and Gynecologic Society, 1931; Pacific

Coast Surgical Society, and numerous honorary memberships in Pacific

States medical societies.

Dr. Lynch’s extensive clinical experience furni.shed informative mate-

rial for many medical publications in American and German literal lire.

He contributed chapters to American PracUce of Surgery, 1911; Oxford

Surgery, 1921; Monograph on Pelvic Neoplanma, 1922; Nelson’s Loose-

Leaf Surgery, 1928; Davis’ Obstetrics and Gynecology, 1933; and

Curtis’ Obstetrics and Gynecology, 1933.

Eight years ago. Dr. Lynch had his first attack of coronary occlusion,

which necessitated bed rest for manj’' months. When he became am-

bulatory he resumed his activities, nor did the warning of his medical

advisers and many subsequent attacks of cardiac weakness prevent him

from giving himself enthusiastically and unstintingly to medical service.

He wanted his end to come quickly, while he was active and useful;

fortunately his wish was granted. Though he has passed from tliis

life, his attainments, courage, and cheerfulne.ss will not be forgotten.

Alice F. ]\Iaxwell, M.D.
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PRESIDENTIAL ADDRESS

THE DIFFERENTIAL PSYCHOLOGY OF THE
AMERICAN WOMAN-

Willard R. Cooke, Galveston, Texas

I

N THE iiraetice and in the literature of gjoiecies, very little attenlion

is paid to a factor which, insofar as the subjective welfare of the

patient is concerned, is more important than the mere correction of

physical and functional pathologic states. Ninety-five per cent of the

severity of human suffering is mental; a great deal of the sympto-

matology encountered in the practice of gynecics is of purely mental

origin. Therefore, if we are to relieve the major part of our patients’

suffering, we must do so thi'ough psychotherapy, and successful psy-

chotherapy must be based upon an understanding of the patient ’s

mental processes. Up to a certain point, the mental proce.sses of man
and woman arc alike, but beyond this point there is divergence to an

ultimately extreme degree. In women, far more than in men, ideation

and mental activities arc dominated by the reproductive factor and its

side issues. Reproduction is the central physiologic raison cV circ of

woman, marriage is normally her goal and lifework, and the disap-

pointments and annoyances of the menstrual and reproductive cycles

keep her constantly reminded of the necessity for planning all of hei-

activities in relation to this basis.

These facts are well known. The motif of this addre.ss is an at-

tempt to rationalize some of the less Avell under.stood pceuliai-ities of

female p.syehology. In a sense this diseu.ssion Avill be academic in that

no correlation of the ba.sic p.syehology with clinical entities Avill be

inclnded. The ideation and phi-aseology will doubtless be sul)jeet to

criticism, since they represent mei-ely the obsei-vations made durina

thirty years of the practice of •ryneeies by one unleai-ned in the con-

cepts and terminology of modern ])sychialry.

Notk: Tlio Editors ai-ccpt no reeponf-ilnlity foi the views jiiid ^fateInr•llt!- of
authors as jniblislied in their •‘Original Coniniunieations.

”

457



458 AMERICAX JOURNAL OP OBSTETRICS AND GYNECOLOGY

Tliroiighoiit, the psychologic elements common to both sexes will Im
largely disregarded. Since these common elements comprise most of

the lunnan virtues, this discussion may seem unduly critical and will

certainly be regarded as a ]iersonal diatribe by almost eveiy woman
who may read it, 3mt no one more than I recognizes and appreciates

the superiority of women to men in many directions. No reference

will be made to such factors as narcissism, masochism, passivity, iden-

tification, etc., important as these maj^ be to a complete understanding

of the problem.

It is unnecessary to point out to the Fellows of the Association that

this discussion is conceimed with the fundamental bases for such pe-

culiarities of ideation and action as are encountered In”^ the obstetrician-

gynecologist in the study of his patients. The majority of patients,

espeeialh' in cases of functional disorder, are sooner or later likely to

present some psychologic element causing, arising from, or modifying

their physiologieall.v expre.ssed di.sturbance.s. The gynecologist is also

likel.y to be made a sort of father-eonfe.ssor to a large number of hi.s

patients and his advice sought concerning the patient ’s personal prob-

lems. In considering these problems, it should be remembered that

there is a quite definite i-elation between the psychologic processes

and the social-financial .status of the individual. Idleness, although

earnestly sought after bj' mo.st women, is a definite pathogenic factor

in their lives. One rarely encounters a patient in the u])per-ineome

groups who does not .suffer from some form of psychoneurosis directly

traceable to; fir.st, mental and physical stagnation resulting from lack

of occupational and i-eci-oational resources: or second, a cultivated ego-

centrism or its fru.sti'ation, aecoj-dinir to v.diether the wife or the hus-

band is the dominant partner—and in these gi-oups the dominant hus-

band is a raritjL Such disturbances are i-arest among women who

must work to contribute to the family’s su])port and next among hou.se-

wives who do their own work and are content with this destiny (al-

though in the lowei'-ineome group the husband is frequently dominant

and likeh’ to be indifferent to the p.syehologic nece.ssities of the wife).

The Basic Psychosexual Status of Woman

The ba.sic p.s3'eho.sexual status or instinct of woinan is tripartite:

fir.st, the urge to reproduce the .speeie.s—the second law of nature;

second, pregnophobia
;
and third, the maternal instinct. The second

is in direct opposition to the fir.sl and la.st
;
hence the corner.stone of

female p.sj'chology' is unstable in that there exists a constant factor of

mental conflict. This conflict may, in some cases, be wholly in the

.subconscious, but pregno])h()bia, recognized or unrecognized, is a dis-

turbing element in eveiy married woman’s life, and many women spend

their entire reproductive mai-ried periods in a state of more or le.ss

severe anxiety p.sjmhoneuro.si.s. That this conflict is lundamental is
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evidenced by the fact that the female animal (strongly ni-ged as she

is by the second law of nature) never submits to coitus Avithout a

preliminary battle.

A secondary element must be taken into account : The hypersensi-

tization of the nervous system Avhieh occurs during the pT'emenstrual

phase of the cycle. That this is a very potent factor in the psychology

of Avoman is eAudeneed by the report of a Parisian prefect of police:

that 84 per cent of all the crimes of A'iolcnee committed bj" Avomen ai-e

perpetrated during the premenstrual and early menstrual phases of

the cycle. Alteration of personality during this stage is a matter of

common observation, of tradition, and of history. At present, avc jnust

accept this phenomenon as a fact not satisfactoi’ily explained upon a

chemical or hormonal basis.

When a Avoman discovers or imagines that she is pregnant, several

conflicting emotions come into play. On the one hand there is the sub-

conscious satisfaction of the maternal instinct and, frequently, delight

in the prospective advent of the baby. On the other hand there is the

basic subconscious pregnophobia Avith its conscious exaggerations, fear

of pain, fear of death, dislike of the inevitable deformity, and often

hatred of the unwanted child and of its fathei-. Given such a founda-

tion of conflict, it is only natural that the horrors of AA'hich she has

heard and of A\4iich she Avill certainly be plenteously informed by her

female “friends” tend to create a psychoneurotic ,supei*strueture Avhich

is apparent in a great many case.s. Tocophobia is probably responsible

for most cases of motor dystocia. Fear of the unknoAvn in la])or seems

to be the origin of most of the inhibitions of motor function and of the

exaggei’ation of pain, and, in fact, constitxites tbe real difference be-

tAveen the primigraAuda and the multigraA'ida in labor.

Finally, there is one phase of A\mman’s life in Avhich psychoneuroses

play a definite and all but universal part: that is, the climacteric.

Whether or not hormonal imbalances are per se responsible for symp-

toms, it is certain that the major severity of these symptoms is due to

psychologic magnification. Idiots and men almo.st never present any

evidence of severe .symptoms, Negroes rarely. The basis for these

symptoms, or for their magnification, lies in three more or less uni-

A^ersal misconceptions. The A\mman has had the teri-ors of the “change

of life” forced upon her from girlhood by othei- Avomen; .she almost

ahvays believes that Avith the menopause her sex life Avill end; she

feels that after the climacteric she Avill be an old Avoman, Avholly un-

attractive in any Avay. The falsity of all of these ideas is obvious.

Proper psychotherapy Avill do more to prevent or relieve the symptoms
of the climacteric than all other forms of treatment combined, and it

seems probable that most other forms of treatment are efi‘ectiA''e ehiefiy

through their psychotherapeutic effect.
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The Mental Conditioning- of the Female Child

Thi-oughont the history of civilization there has been a trend toward
the shielding and idealization of woman. On tlie part of the male tlii.s

protection has been founded upon male jealou.sy and upon the desire

to preserve the mental and physical beauty of the adored female; on

the part of mothers and women in general, it has been cai-efully incul-

cated and nurtured in the male child in order to ensure foi- themselves

a mode of life as free as iiossible from drudgery, resjionsibility, and
other unpleasant expei-ienees. In the modern fami^v, this attitude is

likely to be carried to an extreme—in America, lo an extent wliieli has

become ridiculous and deleterious to the welfare of the female child.

From babyhood, Avhen economic circumstances permit, the majority of

girls are Avaited upon hand and foot, their whims ai-e humored and

even encouraged, and they are .subjected to the p.sychie trauma of

incessant admiration and flattery. The higher the leAml of “.society,”

the Avorse the damaging imprint upon the girl’s mind is likel.v to be.

A A’^er}’’ Avise Avoman has said that she has never knoAvn any Avoman

to be completely happy Avho had not been obliged to do her share of

the family’s Avork as a child and to Avoi-k for her oavu liAung during

early maturity and after marriage. The total egocentrism and uinvill-

ingness to Avork of most of the daughters of Avell-to-do families and

their inability to carr^’' out the simplest duties in a satisfactory Avay

haA’-e been amply demonstrated during the present emergency.

Woman in Belation to Herself

Since Avoman is primarily a reiiroduclive organism, the fru.stralion

of this essential leads to protean physiologic and p.syehologic aberra-

tion.s, e.speeiallj' after the age of 30 years. Part of this fru.stralion is

purelj^ phj'siologic, but the majoi- part is a psychologic reaction to a

conscious or .subconscious sense of failure or inferiority. Exceptions

to this 7-ule, of course, are fairly frequent, chiefly in the rather com-

monly occurring Avhollj^ asexual indiAuduals who haA*e never felt the

urge toward marriage and therefore experience no frustration. I’hc

Arinning of a hu.sband is the principal occupation of the average woman.

She is trained to it during adolescence, and almo.st ail of her social

life and contacts are designed Avith this end in mind. lienee, there

is an intense coneenti-ation on the dcA'cloinnent of per.sonal beauty,

adornment, and atti-activene.ss to a degree Avhich reacts to create a

dominant egocentrism. This egocentrism is still further nurtured by

social techniques, of Avhieh the debutante .system is the most exag-

gerated. Only the very exceptional Avoman can be sati.sflcd Avith an

ordinaiy life Avith hm- feet on the ground after having been catered

to as a godde.ss during a year or moi-e of the formative perio<l of her

life. The aA'erage Avoman Avho has not had lo make her own living

or to do her own houscliold Avork during her adole.seence and early
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maturity is almost certain to regard her OAvn interests as paramount

and to resent and to suppress anything which conflicts. Almost every

act of the unmarried woman’s life is gauged primarily by “Iioav will

this affect me?” or by “what impression in regard to me avAI this

make?” This attitude is often reduced in the case of the happily

married woman but far too often persists to make the activities of

everyone Avith Avhom the Avoman is connected subordinate to it. In the

dcAmlopment of the urge to be more attractiA''e than other Avomen, a

curious mixture of orthodoxy and indiAddualism develops. If it is

fashionable to Avear many layers of clothes A\diich hamper cA^ery moA^e-

ment and accessories AA'hieh cause acute pain, the Avoman AA'ill Avear

such things; if it is fashionable to go naked, she Avill go naked. In

either case, hoAvever, she Avill add a touch of her oaaua Avhieh Avill set

her apart to some extent above the herd. The planning of such touches

in such a Avay that thej’’ may be individual and yet not transgress the

great laAv of fashion occupies a great deal of a Avoman’s time and giA^es

rise to a great deal of anxiety, fear, and disappointment, especially

in socially ambitious Avomen of limited income. The e3’’cles of fashion

probablj'- depend upon the desire or psychologic neeessitj^ for standing

out distinctivelj’’ on the part of Avomen aa4io feel that the opinion of

other Avomen need not be considered—courtesans on the one hand,

actresses and established social tyrants on the other. Having its origin

in the fundamental desire to appeal to the male, the AAdiole process of

self-adornment has gone far astraj’’ from its natural goal. As a result

of this concentration upon conformance to fashion and the desire to

outshine other Avomen, the average Avoman comes to feel that AA^iat she

Avants is an actual necessity. She aauII depriA'e herself and her family

of pleasures, of food, of comfort, and of happiness in order to maintain

the superiority of the appearance of herself and of her home.

Woman in Relation to Her Mother

That this relationship is a great factor in the psychology of Avoman

can be testified to by any obstetrician. In general, there are three

more or less normal types of mother (excluding the definitely path-

ologic groups) : First, and Avorst, there is the mother Avho sublimates

herself in the daughter, Avaiting upon her hand and foot, depriAung

herself of pleasures and even of necessities in order that the daughter

may have every advantage and no unpleasant experiences. The daugh-

ter of this type is unable to perform even the simplest personal and

domestic tasks—mother has ahvaj’-s .done cA'^erything for her. Minor

or major disaster ahvays results AAdien (usually after jmars of frustra-

tion in trjdng to discover a man Avho can meet the mother’s require-

ments) such a daughter is thrust into constant association Avith a man
accustomed to the self-dependencjq the give and take, and the team-

Avork of male life. Pregnophobia is all but uniAmrsal in .such cases.

The psychologic anguish and terror of siich a Avoman confronted by
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labor, Avhen she discoYers that neither her luisbaiid nor her inothei- can
have her baby for her, is pitiable. Motor dystocia, cesarean section,

disastrous opei-ative deliveries, and permanent psychoneiiroses are all

loo common in such cases, but the obstetrician’s contempt should he
reserved for the mother, not the daughter. The second type of mother
is fortunately still predominant in numbers, although it does seem that

they are being reduced, generation by genei-ation (possibly as a result

of higher average incomes). This type of mother, through common
sense or necessity, follows the natural law of teaching the fledgling to

fly and then making it dependent on itself. The daughters of such

mothers, particularly'^ if they have been obliged to make or contribute

to their own living, ai-e by far our most psychologically stable women.

A heartening reaction on the part of the women themselves has re-

cently become appai-ent in the rebellion of girls and young ivomen

against the Victorian dicta which removed from any social standing

the woman who dared engage in useful or profitalile activities outside

the home. The third type of mother forms the smallest group, al-

though far too common and apparently increasing in numbei-s. This

type is not a mothei' at all : her total egocentrism e.ieets her unwanted

child from her life at the earliest feasible moment. The daughters of

these mothei’s present a high percentage of psychologic variants of all

types and furnish a very ti-oublesome proportion of the psychiatric

problems to be solved liy the medical profession.

Women in Relation to Men Before Marriage

The instinctive urge to be attractive to the male appears veiy early

in life, as is evidenced by the populai-ily of ki.ssing games and by the

frequent seeking of physical contact and cai’csses by very young girls.

Instances of seduction to ])hallic contact are by no means rare. Later,

as the little girl is taught the taboos, feai- of parental opinion restrains

these premature urge.s, and, in the iirepubertal period, an ai'tifieial

indifference normally becomes dominant. In some individuals a sense

of inferiority to the male sex makes its appearance, and many psycho-

neuroses may be founded upon this basis. During the period of ado-

lescence and early maturity, the early indifference becomes tcmpei'ed

in vaiying degrees by a confused germination of the maternal-repro-

duetive-se.xual instinct modifled by the amplified taboos of civilization.

In most cases, this awakening is in the dii'cction of a desire to be

admired and sought after liy boys in genei'aJ. Sooner or later a reac-

tive selection of individuals to be especially attracted is made until,

in the average ease, the field is narrowed to the individual. In this

proees.s, of course, the attitude and activities of the boy or youiif! man

play a considerable part. During the early stages the girl is likel.v to

feel the attractivene.ss of the male in the form ot an idealization in

which actual sexual desire is iH)t recognized—this is best instanced by

the adoration of actors and other heroic figures. When the field is
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narrowed to the individual, the complex emotion of love may enter

the picture. This emotioii is too I’^ariable aiid too complex to be de-

fined, yet it may be broken dovui into certain basic varieties.

First, there is love in its supreme manifestation as the permanent

and indissoluble merger of one personality into another. This, while

the most beautiful of all human relations, is very rare and to most

people so incomprehensible that its existence is denied. That it does

exist is best evidenced by the ease of the wife who cleaves to the brutal

and criminal husband, returning with unchanged devotion and loyalty

to him after his release from years in prison, or by the case of the

husband who sacrifices all of the pleasures and intere.sts of his own
lifetime to the fulfillment of every demand and whim of a totalitarian

dictator or a whining lAsyehoneurotic pseudo invalid. Such love is

probably nonexistent in the absence of a strong sexual element, yet

this fundamental desire is wholly subordinated to .spiritual affection,

arising only as a secondary reaction and climax 1o an upsurge of the

more ethereal emotion. A similar i-elationship is possible in the absence

of the sexual element but must then be designated as supreme friend-

ship rather than love. Such a i-elation is common between men, forms

the ba.sis of some successful marriages, is possilfie between man and

woman (although this possibility is denied almost universally by

women), a 2id is probably iinjiossible between Avoman and Avoman if

both conform to the general pattern.

The second degree of loA'e is the so-called '‘puppy-love,” Avhich is

an element in neai'ly cA'^ery young.ster’s life. It is identical Avith true

love except that it is temporary. AVhile it lasts it is a beautiful emo-

tion and one not to be ridiculed. Curiously, A'ery fcAV illegitimate

pregnancies originate in eases of this soil, largely because of the at-

titude of the boy iiwolved. A man truly in loA’^e is likely, consciously

or unconsciou.sly, to subjugate the sexual instinct as much as possible

because he feels that it is a profanation; on the other hand, the Avoman

in love is likely to become totally amoral as regai’ds her loved one. In

most instances AAdiere pregnancy has occurred in such cases, the girl

or Avoman Arill admit that the seductioji Avas on her jiart. Of course,

a great many illegitimate pregnancies result from an unscrupulous

man’s taking advantage of a girl avIio is or thinks she is in love with

him. As a digression, it may be noted that in the majority of cases of

ordinary illegitimate pregnancy in girls from the intelligent classes

the girls admit that they AA-ere not in love, that they Avere fully aAAmre

of the dangers connected AAdth coitus, that they felt neither desire for

nor pleasure in the act, and that they yielded simply because “he had

been nice to me and I fell that I ought to do Avhat I could to be nice

to him.” The “Auctory girl” is one extreme examifie of this ideation,

AAdiich is apparently the ultimate expression of the generalized as op-

posed to the individualized intersexual relationship.
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A third degree of love is the most common of all types and the basis
of most successful marriages. Founded originally on liking, respect,

and gradually established confidence, the marriage is consummated
while the sexual element is very weak or entirely lacking in the woman.
As many Avomen put it, "I was in loAm Avith love Avithout having any
idea Avhat love Avas.” One of the most disastrous of emotional dis-

ruptions occurs in the ease of a partner in such a marriage Avho iater

experiences the deAmlopment of a higher type of love toAvard another

individual. An amazingly large number of marriages have no founda-

tion in any degree of love on the part of the Avife; by their OAvn ad-

mission such women marry solelj’' for economic reasons or to eradicate

a specific or general sense of failure. j\Iarriage is the business of

Avoman; no one likes to fail in business, and no Avoman likes to feel

that other Avora'en have been more successfully attractive than she her-

self. In contrast, the average boy or unmarried man is not likely to

think of marrying (except occasionally in a vague Avay as something

that most men do) until thej’’ either fall in loAm or decide to marry foi-

financial or other reasons. When they do think of it, it is usually Avith

a sense of fear or aAmrsion in the light of the great limitations placed

upon independence and the mode of life Avhich they have obserA^ed in

other men after marriage. j\Ien are therefore, more than Avomen, likely to

marry under the compulsion of some sort of love; and this Ioa’^c is in-

spired by and directed tOAvard a single individual. With most AA'omen,

the ingrained idea of marriage as a business leads them to consider

many men as possible hu.sbands, and it is not unusual for a Avoman

Avho later becomes an ideal and constant Avife to be uncertain up to

the last minute Avhich of several suitors she Avill select (or cA^'en to

change her mind after the selection has been made). Even A\dien the

Avoman is truly in love, her mental attitude is still colored by her life-

long habit of thinking in the direction of marriage. The mental atti-

tude of the suitor and young husband in love is one of Avorship, com-

plete self-forgetfulness, and the desire to please. The mental attitude

of the bride is likely to be chiefly egocenti'ic, tinged Avith some uncer-

tainty as to the AAdsdom of her choice and Avith a more or less Amgue

fundamentally pregnophobic fear of the male avIio is about to inAmdc

her life.

Quoting from a verse by an unknoAvn author apiiearing in the JownaJ

of the American Ulcdical Association:

When a man ashs a maid and she .says .she’ll ho Ids,

Ho hopes slie’Il forever remain a.s slic is.

AVJien a maid lias .said “Yes,” .she commences to plan

For complete alterations to make in her man.

A maid to a man is a vision ethereal

;

A man to a maid is a jiiece of material.

The question often arises as to the factors which make a man atlrac-

tive to a Avoman. From analysis of the testimony of a good many
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womeu, i1 appears that llie prime faelor lies in his spout aiieoiis fuliill-

ment of the egocentric necessities of llie Avoman: that is, in liis ad-

miration (if not too clumsily expressed) and spontaneous foretliought

in catering to the Avoman’s comfoi't and hei’ need for personal tlattei’y.

A physically rcpulsiA’e man may become a feminine idol through re-

membering such little things as the AA'oman’s ]n‘efei*ences in food,

floAA’ers, and amusements, the details of his preA'ious contacts and con-

A’ersations AA'ith her, anniA^rsaries of sjAccial occasions, and similar

items Avhich indicate to hei' that she occupies a prominent position in

his thoughts. On the other hand, the fascination Avhich many Avomen

feel tOAvard the man avIio is indifferent or brutal to and contemptuous

of Avomen is a A’ery common ])henomenon. It is due to tAvo factors in

A’ai’iable combhiations; first, to the instinctive primitive female desire

for male compulsion; and second, to the challenge to her OAvn ability

to fascinate the male. Physical beauty in men has very little appeal

for AA'omen, facial beauty an ai)peal only in the idealistic sense. On the

other hand, care in the details and appropriateness of clothing and

personal appearance is of great import to most Avomen. To some de-

gree, this constitutes a tendency tOAvard fetishi.sm. Avhich may be the

source of sei'ious marital diffienlties. It is biologically jiatural that the

male libido is easily excited by any simple sensory contact (such as the

Ausual or tactile) Avith the female; it is eriually natiiral that the excite-

ment of the female libido is a complex and indirect phenomenon based

upon the OA’-ercoming of sex feai- and of the artificial impediments of

ciA'ilization.

Woman in Relation to Her Husband

Sooner or later the .subject of “husband trouble” crops up as a

problem in a gieat many cases of gynecic functional di.sturbance. AVhile

this is essentially of psychologic origin and nature, and therefore in

the field of the p.sychiatrist. the p.sychiatrist rarely has the opportu-

nity to deal Avith the problem until it is far advanced and frequently

incurable. The gynecologist, on the other hand, is in a position to

perform an iiwaluable function in the field of preventive medicine,

since his contact Avith the problem is early. Proper explanation at this

stage often averts marital disaster, ahvays proAuded, of course, that

the patient is intelligent enough to understand and is Avilling to co-

operate to the extent of some suppression of her egocentric instinct.

(The marital problems of dyspareunia, frigidity, and impotence ai'C

outside the scope of this addre.ss although definitely and essentially

germane to the subject.) Some part of “husband trouble” stems from

ignorance on both sides of the essential differences in sexual appetite

betAveen the sexes and can be quite easily explained aAvay. Biologi-

cally, the male is put into the Avorld to fertilize as many females as

possible and is therefore endoAved Avith easily aroused and almost in-

finite capacity for coitus. This is a simple and direct instinel. The
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female, however, knows instinctively that coitus is an inlensely indi-

vidual problem invohdng great future suffering and responsibility.

The conflict between the second law of nature and in-egnophobia in-

hibits. her libido reaction, and a pi-olonged period of graduated sex

play is necessary to the elimination of these inhibitions. As a final

touch, the female welcomes the properly timed comjnilsion of the male

which relieves her of responsibility. In many women, this final com-

pulsion is the strongest of all the stimuli to a satisfactory i-eae1ion.

Manj^ marital difficulties, of eoui'se, ai-e directly the fault of an incon-

siderate, indifferent, domineering, brutal, oi' amoral husband. On the

other hand, it is startling to discover thi-ough the wife's own admi.s-

sions that the ma.jority of the cases of “hu-sband ti'ouble” can be

traced directly to female peculiarities of behavior which cause in the

husband the reactions complained of by the wife as being original

defects in Jii.v character or behavior. These eases .should be classified

as “wife trouble,” although husbands very rarely seek medical help

in the solution of the iiroblems presented to their uninformed and

amazed minds. In .such case.s, a careful ratiocination of the attitudes

of both husband and wife and a step-by-step explanation of why the

husband rebels and finally reacts against certain conditions of his

family life will solve the problem and (again if the wife can and will

suppress her egocentrism) aveil disaster.

Wives, within the normal psychologic ranges, may be grouped as

follows: The average wife, after a time during which the wishes of

the hu.sband are considered in regard to household affairs and arrange-

ments, begins to shift furniture about and to purchase small items of

unnecessary household equipment or decor. The fir.st marital unpleas-

antness is apt to ai-ise when the hu.sband comes home and finds that

his smoking table has been replaced by an impracticable gadget cov-

ered with trash and that his favoi-ite chaii- now occupies a poorly

lighted new position. From such small beginnings, the average wife

goes on to an irritating shift ing-about of all the hu.sband 's po.ssessions,

to throwing away his treasui-es on the excuse of their being shabby

or old, to irritating dictation in regard to his dress and appearance.

and to the purchase of household and personal items whose cost ex-

ceeds the husband’s ability to pay. The wife, who at first insisied on

sharing her husband’s recreation.s, begins after a

]-ecreation,s unpleasant until they are abandoned.

while to make these

For example, she

loyally goes fishing with him for a year or two and tlien begins to

eom])lain of cold, wet, mud. fish slime, mussed clothes, inadcfiiiate

toilet facilities, interference with her own chosen activities, e1<‘., until

he gives up his fi.sbing in de.spair. Mo.sl couples finally ai-rive at some

reasonable eomjn'omise ; th(‘ husband accepts his new life philosojdii-

e.ally because the old habits are not worth the cost in argument, vitu-

pei-ation, sulking, and tears, and all is well. On the olhei- hand, many
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a Avife, realizing the tremendous poAver AAdiich marriage and the male

dislike of squal)l)ling giA^es her, begins 1o assume more and more domi-

nance OA^er not only her OAvn and mutual affairs, but also OA’er all of

the husband’s activities. The comic strips of the daily press constitute

a remarkable document of marital life in present-day America. A fcAv

of these sti'ips indicate a A'^ery high order of intelligent observation

and might Avell be made "required reading” in courses on gyneeies.

The dominant A\'ife begins to criticise her husband’s clothes, Criends,

independent reei'eational aetiA'itie.s, and business life (she is apt to be

Avise enough to leave his busine.ss methods alone). The husband’s

choice of clothing is denied, some or all of his fi-iends are frozen out,

he must cease any rcci-eation in Avhieh his Avife does not share, he must

be ready regardless of disinclination or fatigue to share in the noc-

turnal social actiAuties of his Avife, and by degrees he becomes deprived

of any volition outside the direct conduct of his business. The least

rebellion excites in the dominant Avife an emotional storm A\diich is

primarily an attack of rage engendered by the frustration of her neces-

sity for domination, secondari].y a Aveapon for the subjugation of the

recalcitrant husband. Insofar as ‘such a Avife’s Avell-being is concerned,

there are only tAvo solutions: the death or the total surrender of the

husband. Separation and diA'orce constitute such a tei-rific frustration

of the Avife’s necessity foi* domination that her psychoneurotic reac-

tions are certain to become extreme.

The greedy Avife asserts a dominance especially in the direction of

the expenditure of income or more than income. Abnost universally,

if a Avoman Avants a thing badly enough, .she Avill actually belieA'’e it to

be a necessity, cA’^eu if it is only a Avholly xiseless bit of ornament or a

piece of equipment inferioi- to and less fitted to its purpose than one

Avhich she already has. Very often this type of Avife cares little about

her husband’s activities except insofar as they inA'oh'^e the expenditure

of the money Avliich she must haA^e to satisfy her psychologic neces-

sities. Since this is a form of dominance, the sequelae are similiar,

except that divorce, Avith adequate alimony, is often a solution.

The possessive or jealous Avife lives in a nightmare of suspicion as

to her husband’s thoughts of other Avomen and his relations Avith them.

Almost invariably this ty]3e of Avoman suffers from an inferiority com-

plex reaction. If her husband indicates the slightest evidence of ap-

proval of any other Avoman, the AAdfc reacts by feeling that his approAml

indicates an imddious comparison. It is impossible for such a Avoman

to conceive that her husband could feel admii-ation or friendship for

a Avoman Avithout a direct sexual element AA^hieh sooner oi* later Avould

be fulfilled. The husband of such a Avoman is apt to do one of three

things: to escape suspicion by associating only Avith men, thereby

eliminating his Avife from his social and recreational activities and
creating another form of resentment; to become a recluse; or to feel
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that he may as well seek the pleasures of extramai-ilal female com-
panionship, since he is already having to pay for them. There is a

marked difference lietween male and female jealousy. The average
man is not apt to feel a sense of serious jealousy unless there is definite

evidence that his wife is being importuned by, or has yielded to, an-
other man. His resentment is chiefly toward the man who has dared
soil the object of his sacred devotion and not toward his wife, even

though she ivere the instigator of the wlmle affair. The husband’s
]'esentment toward his wife is engendered only ivhen he becomes con-

vinced that she has willingly conspii-ed toward her own soiling. The
average Avbman, on the other hand, is, because of her innate egocen-

trism, constantly loaded with jealousy Avhieh awaits only the most

trivial or even imagined event to flame into explosion. Her resentment

i.s equally toward her hu.sband and the “other ivoman’’ because .slie hei’-

self has been ivounded.

The flirtatious Avife; Practically eAmry married Avoman feels that it

is her inalienable right to associate Avith men (even tete a tete), to

iuAdte them as guests, to aceeiit their escort Avitbin the limits of local

convention, to accept or giA'e a lift in an automobile, to .speak of them

as friembs, to di.seu.ss theii- virtues and attraetivene.s.s, and otherAvise

to act as if she and they Avere reasonable human beings. All of these

privileges are denied to most husbands. Slany Avoraen extend their

association Avith men to phj’sieal contact—holding hands, close danc-

ing, and snuggling—and to provocative facial exin-essions and conver-

sation. Such Avomen usually explain their flirting on the basis that

they derhm pleasure fx’om observing the reactions of their victims: a.s

many express it, “It’s fun to make them squirm.’’ This, of course, is

in the natui’e of i-eveuge on the paid of AAminen Avho feel a .subconscious

inferiority to men.' Other Avornen admit that they deriAm a sense of

satisfaction of their sex ego through the flattery imidied in the reac-

tion induced in the man. When the proce.ss goes beyond this point to

any degi'oe up to. and including, actual seduction, relatively fe\A'

women are impelled by actual dc.sire foi- coitus. The majority of such

women are frigid: some are .seeking a substitutional .stinmlus Avhich

AA'ill enable them to e.scape from their impotence or relative frigidity

toAvard the husband; some are seeking the satisfaction of a sense of

revenge upon an actually or .supposedly indifferent or unfaithful hus-

band
;
others are only exhibiting their i-eaction to an inferievily com-

plex due to total frigidity.

The martyred Avife satisfies her inferiority complex through sclt-pity

and the effort to induce pity in others. Even the most trivial di.saj)-

pointmcnts and quan-els are magnified into major acts of hrutality on

the ])art of the hushand. and the disease is of cour.se const anfly jiro-

grossivc. Practically all such Avomeu dcA'clop protean p.sychoneuro.se.s.

and many superadd jeahm.sy ami .supicion, C'onver.sely. liic jiriniarily

psychonenrotic Avife is a])t to superadd martyrdom.
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The liypochondviac wife is usually the vietiiu of tlie mode of pliysical

and mental life -which Avomen haA'e so assiduously cultiA'aled duving the

recent progress of civilization. During- adolescence and early maturity,

most girls will adopt one of two attitudes. One group, chiefly com-

posed of those who have been reared in the atmosphere of the worship

of their beauty, will avoid any form of sport or real exercise in order

to aA'oid marring in any Avay so wondci-ful a work of Nature. These

girls, as Avomen, are physically flabby and functionally bcloAV par. The

other group, either to comioensate for lack of beauty or because of

some survival of a natural imstinet, Avill keep up Avith the boys in sports

and outdoor recreation. *NYhen these girls settle doAvn to the physical

inactiA’ity of domestic life, the reaction makes the incA'itable functional

disturbances more acutely felt. The same aipdies to mental life. The

girl accustomed to the intense mental activity of college Avork .suffers

greatly from the letdoAvn to the mental stagnation of housekeeping.

AAuth its ample opportunity for introspection: To this extent, higher

education Avhich Avill not be continued or made use of after marriage is

definitely deleterious to Avomen. Hypochondriasis is very often the re-

.sult of the Avoraans attitude toAA-ard, and technique of, hoxisekeeping and

other duties and to her almost total lack of recreational resources.

Women have very feAv recreational resources, almost none Avhieh invoh'e

enough exercise to maintain physical fitness. Almost every in an has one

or more diversions, usually iiiA-ohung physical exertion, about AA'hich

he daydreams and to AA’hieh he looks foi-Avard Avith pleasure. Women
can rarely think of anything to do in their .spare time. j\Ien enjoy

muscular exertion for its OAvn sake. Women generally dislike it in-

tensely. jMost men feel the necessity for physical recreation and find

their greatest pleasure in natural and more or le.ss primitive aA’oea-

tions; most AVomen, especially as they groAV older, find pleasure only in

AA'holly artificial occupations, .such as “social” actiAuties, the religion

of clothe.s, etc. The necessity for killing a great deal of time plus the

lack of intellectual resources and an innate interest in people rather

than in things is the reason for the love of gossip as a feminine trait.

Parenthetically, it may be said, the ideal Avife recognizes that her

husband has rights in all things equal to her OA\m, Avith final authority

OA'-er the expenditure of the money Avhich he earns; she devotes her

affection and her interest primarily to Jier husband, not to her appear-

ance, her social activities, her house, or her children; .she recognizes

his right to choose his oaa’u friends and makes of them her OAvn friends

as Avell
;
she alloAvs her husband one day and one eA’ening a Aveek for

his OAvn unquestioned recreation; she' permits him to set his OAvn limit

on the fatigue and loss of sleep iiwoHed in social actiAuties; she

recognizes that one of her supreme functions is to alleAuate the Avorries

of his business life through cheerful .symiDathy, not to increase them

by translating them into the terms of their reaction upon herself; she

accepts her duties and responsibilities as equably as does her husband

;
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she is frank, straightforward, prompt, and fair in the settlement of

differences; she .does not resort to tears, sulking, nagging, or other

subterfuges to win a battle lost on the basis of i-ight, logic, and coin-

man sense; she keeps herself physically and menially tit through ocen-

pations and recreations of both types
;
she is neither flirtatious, jealous,

nor suspicious; and she remains throughout her life the eager and
spontaneous lover and recipient of his love.

Women in Relation to Other Women

Biologically, eveiy female animal is in competition with eveiy other

female, and jealousy is a characteristic instinct. In woman, this basic

state is magnified through intelligence, the practice of monogamy, the

economic aspects of civilized marriage, and the .systems of caste and

social competition to a point where every woman regards every other

woman as at least her potential enemy. This enmity is so marked

that women almost habitually derive a sense of satisfaction from mak-

ing another woman uncomfortable—even going out of the way to do

so. Cutting remarks to and about each other, the widespi-ead tendency

to iireach disastei- to pi-ospective mothers and candidates foi- operation,

and the well-recognized general "eattine.ss” are all evidences of Ihi.s

mental trend. Rather curiou.sly to the male mind, the greater this

feeling between two or more given individuals, the more it is apt to he

ma.sked by excessive demon.sti-ations of supei-ficial affection. Two

women in competition for the attentions of the same man are almo.sl

certain to be in constant association with each other and muliially

demonstrative both verbally and physically of a wholfy false affection

for each olher. This can be explained on the basis that each woman

is striving to discover and to imitate the traits and mannerisms in the

other which are or may be pleasing to the man in que.stion. AYomen very

genei-ally have a complete distru.st of the sexual moi-ality of other

women. AA^ives in particular feel that, given opportunity, almost any

other woman will attempt the seduction of theii' hu.sbands and that

their husbands will prove to be ea.sy victims. Rather euriou.sly, a

woman is apt to regai’d her own chosen fiaends or the members oi her

.social circle as being more or less above .suspicion in this regard, yet

the histories of inany ca.se.s of infidelity indicate that seduction is more

often attempted or accompli.shed by the wife’s chosen friends than by

the husband’s casual or busine.ss a.s.soeiates.

Women in Relation to Employment

The attitude of womefi touard employment varie.s with their origi-

nal environment. The girl who knows that she imist suj)port her.self

is a good and willing worker, whereas the girl fi’om a well-to-do laTinlv

is almost always averse to any work which does not carry with it some

degree of glamour—egocentrism is aj)t to make her fed that she is

conferring a favor by working an<l that she lias a ilglit to ])reserih<‘
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the hours and condilions of her job. Tlie chief ambition of women

generally is to acquire a husband who will relieve them of the neces-

sity of doing any work not of their own choosing, and they are A'cry

generally apt. if circumstances permit, to do no work of any soj-t. The

fulfillment of this ambition, hoAvever, is disastrous: the leisure time

provided by idleness furnishes ample opportunity for introspection

—

and introspection leads to a host of psych onein-oses. It is obvious that

sex, as a submerged factor, influences the relations betAveen men and

Avomen employed on a common task. Women Avill do their Avork bet-

ter, more cheerfully, and more loyallj'^ for a male than for a female

employer or directoi-. jMoreover, they acquire more or less of the mas-

culine sense of the value of teaniAvork, and to an equivalent extent im-

proA’e and strengthen their qualifications foi’ successful Avifehood. The
Avorking Avoman must of necessity abandon that peculiarly female and

Avell-loved type of logic, almost paranoid in its perversion of premises

and conclusions, Avhich is so irritating to men and so productive of

mental harm to Avomen. It is also obvious tliat business relations

afford an opportunity foi* Avomen to fulfill Avhatever motivation they

may have in the direction of marriage, yet a surprisingly small per-

centage of Avorking Avomen do so. The majority of these are activated

by the “meal-ticket” motiA^e, and failure (if not too often repeated)

creates A’ery litt|e psychologic ti'auma. On the other hand, the em-

ployee AA'ho is unfortunate enough to fall truly in love Avith her employer

is certain to develo]) severe mental reactions. She may, Avith the amor-

ality of the Avoman in love, offer her.self to him, or as is more often the

ease, subjugate her natural instincts to a life of selfless and sexless

devotion to his interests. In .spite of the humorous magazines and the

self-styled sophisticates, the gold-digging immoral siren is a compai-a-

tiA'^ely rare species in most American communities.

The attitude of Avoman toward Avork itself is complex, particularly

at this time, Avheu many Avomen are undergoing cataclysmic changes

in their modes of life, are being dislocated from their normal enAuron-

ments, and are being subjected to intense emotional stresses. At the

same time, they are trying consciously or unconsciously to ada]5t them-

selves to the conflicts and frustrations incident to the reA’-olutionary

shift from a biologically natural life of reproduction and maternity

to the biologically inconsistent pseudo-male life Avhich their leaders

have thrust upon them and Avhich they so eagerly accept. In normal

times, the majority of employed Avomen Avork only as a matter of self-

maintenance until they can reach the haAmn of sipiport by a husband.

The aspects of employment as a conditioning process for successful

mai-riage have already been touched upon. There is also a tjqie of

Avoman, usually totally frigid and sexless or ])sychologically masculine,

Avho regards Avork either as does the average man or (unconsciously) as a

sub.stitute for a nonexistent sexual life. A far greatei' number of

suiAerficially similar Avomen are fundamentally normal yet consciously
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.suppress their norma] motives and reactions. l\rost of the so-called

career Avomen fall in this group. In such cases, there is u.sually an ele-

ment of psychologic ti'auma which has created an inferiority complex
Avith regard to their actual sex. Women of this type usually develop

one of tAvo secpielae: They may fall in love, Avith a resultant cataclys-

mic conflict, or, far more often, they realize their error too late, Avith

a resultant frustration complex. Psyehoneuroses of extreme degree

are likely to develop in these AA'omen. It is most rare that their behavior

problems and psyehoneuroses are escapable or remediable.

Another peculiarity of Avomen is that, given say six duties Avhich

mu.st be performed in the course of a day, they cannot isolate these

duties. While they are actually performing ta.sk 1, they are simul-

taneou.sly mentallj'' iilanning for all of the other five; and A\hen task

6 is reached, they are still mentally rehearsing the previous five. This

plus the fact that Avomen habitually expend a ton of nervous energy

on an ounce of physical performance, leads to the daily occurrence of

profound nervous fatigue or even exhaustion. These tAvo tendencies,

in regard to the performance of Avork, make of housekeeping a pro-

foundly exhausting task. In addition, the utter monotony of this nor-

mal occupation generates of itself a host of psyehoneuroses, and the

great amount of spare time affords ample opportunity for magnifica-

tion of these psyehoneuroses through inti'ospeclion.

When a Avoman, through per.sua.sion or through previous business

training, systematizes her houscAvork, a great void of unoccupied time

is created. The artificially inculcated lack of resources for ])hy.sical

and mental diver.sion malce of this spai'e time a mei-o breeding ground

for furthei- intro.s]metion and increased psychoneurosi.s.

The.se are some of the a.spects of the Jiicntal life of Avoman Avhich

underlie the development of various psyehoneuroses. It is Avitli the

greate.st ti-epidation that I, an untrained and almost unread amateur

in both ))sychology and psychiatry, should venture to present, before

you an address of this type. It is only through my conviction that

the psyche plays as large a part in the p)‘actico of gyneeics as do the

reproductive organs themselA'Cs that 1 could peiASuade myself. It i-'’

my hope that this may serve as a .stimulus to more informed studies of

the female mind to the ultimate Avelfare of the gynecic jiatients of the

future.



THE SPASMOLYSANT ACTION OF MAGNESIUM IONS ON THE
TETANICALLY CONTRACTING HUMAN GRAVID UTERUS-

A. E. Araruanel, A.B., M.D., WASniXGTON, 13. C.

(From ihc Drparimrni of Ohsicirics (nul Gynccolot/y, George Waslimgion

University School of jMcdicine)

O NE of the Irnly urgent desiderata in tlie field of obstetrics and

gynecology has lieen the evolution of a therapeutic agent which

would effectively and efficiently exert a spasinolysant effect upon the

myometrium. Abnormalities of uterine contractions characterized by

spasm are evident in the so-called spasmodic type of dysmenorrhea,

and in the afterpains experienced bj-- many multiparous women. In

addition, tetanic uterine contractions are not infrequently observed

when labor is induced by means of oxyloeics especially posterior pitu-

itary extracts.

In this repoi-t it is proposed to offer substantial graphic evidence of

the fact that the magnesium ion may exert a very effective spasmolytic

effect upon the tetanieally contracted human gi-avid uterus. As a

matter of fact, magnesium offers promi.se of being an ideal myometrial

‘‘sedative” in many ways.

It seems pertinent at this point to review briefly certain pharmaco-

logic activities of magnesium with especial reference to muscle physi-

ology, particularly that of the uterus.

Vulpian, in 1869, was the first to demonstrate the ‘‘paralyzing” action

of magnesium on muscle. This finding was extended by his students,

Jolyet and Cahours (1869), to .show that magnesium exerted a curare-

like action on the neuromuscular .synapse. Further investigations since

then have revealed that magnesium raises muscle chronaxie but not that

of the nerve supplying the muscle (Wodon, 1931; Hazard and Wurmser,
1931; Bresnan and Boyd, 1937). Meltzer and Aver (1905-1912), in a

classic series of experiments on the phai-macodynamic activities of mag-
nesium, discovered its central depressant action as well as its ability to

relax certain sphincters whose motor impidses are supplied bj^ the sym-
pathetic chain, .such as the sphincter of Oddi. Trendelenburg (1912)

reported the relaxing effect of magnesium on the smooth muscle of the

bronchial tree, while Rozen and Pei-ussc (1929) noted a similar effect

upon the gastric musculature. Hazard and IVurmser (1932) demon-
strated that arteriolar muscle Avas relaxed by the magnesium ion. For
more comprehensive reviews, the reader is referred to those of Rico

(1935), Greenberg (1939), and Sollman (1942).

The effects of 'magnesium, hoAvever, upon the uterus are of par-
ticular concern here. Van Dyke and Hastings (1928), in studying
the response of the isolated guinea pig uterus in different ionic en-

*Founaation Prize Thesis presenteil at the Pifty-Sixtii Annual IMeetiiig of the
American Association of Obstetricians, Gynecologists and Abdominal Surgeons, Hot
Springs, Va., Sept. 7, S. and 9. 1914.
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vironnienls to postei-ior pituitary extracts, foiuid tlint (1) the ahseaec
of ious resulted in a decreased 7’espouse; (2) a concentration of 1

millimo] produced an optimal response; (3) a eoncenti-ation of 3 niilli-

mols caused a depression in the response of the isolated uterus. Fur-
ther investigation of the i)rol)lem of magnesiinn ion concentration and
the response of isolated uterus were carried out independently and
almost simultaneously by Genell (1938) and Fraser (1939). These
studies, which eonfiianed each other, revealed that the addition of

magnesium ions to a magnesium-free bath increased the oxytocic I'C-

spoiise of the isolated utei'us to whole ])osteijoi‘ pituitai-y extracts
(pituitrin), to the oxytocic fraction (pitocin), and to the vasopi-essor

factor (pitressin). When the coneenti'ation of magnesium was from
100 to 200 mg., this increase of oxytocic potencj'’ ranged from fi^m to

ten times that in a magnesium-free bath. Interesting, indeed, was the

finding that 1 pi-essor unit of pitressin, which had 0.05 oxytocic unit

in a magnesium-free bath, Avas exactly equal to 1 oxytocic unit—an

increased oxytocic potency of 2,000 per cent—when the concentration of

magnesium Avas 100 mg. When the concentration of juagnesium ranged

from 200 to 300 mg., the oxytocic effect of the various posterior pitui-

tary extracts Avas diminished, and at a concentration of from 500 to

1,000 mg., the uterine response Avas inhibited.

Wodon (1929) Avas first to demon.stratc the spa.smolysant action of

magnesium. Using the isolated guinea pig utcims rendered tetanic hy

posterior pituitary extract, he observed that adding successive 20 mg.

doses of magnesium chloride to the bath re.sulted in a progressive dc-

tetanization of the uterine muscle. At a concentration of 200 mg.,

7-hythmic intermittent uterine contractions reappeared. As the con-

centration of magnesium Avas further increased, uterine contr«actions

gi’adually dimini.shed, finally disap])caring at a concentration of

1,000 mg. of magnesium. LaBarre and Wodon (1929) observed re-

laxation by magnesium in viAm of a decerebj-ated cat’s uterus Avhich

had been rendered tetanic by pitocin.

hhu’ther observation by Wodon (1929) (1931) disclosed that

ions could aboli.sh myometrial tetany induced by a variety of agents

including ergotoxine, acetylcholine, pilocarpine, quinine, histamine,

and barium. Reynolds (1935) u.sing the unane.sthetized rabbit utenis

noted that magnesium Avould bilng about j-elaxation Avith resumption

of siAontancous intci'miltent contractions Avlien the uterus Avas under-

going sustained contractions in response to calcium salts.

As fai’ as the human uterus is concerned, Wodon (1931), in discuss-

ing tlie use of magnesium salts in eclampsia, makes mention of the

fact that he .sucee.s.sfully lAlilizcd the antispasmodic properties of mag-

nesium .sulfate in aboli.shing utei-ine tetany as sometimes occur.s m
eclampsia a?id in one ease of uterine tetany re.sulting from quinine.

At no time, however, did Wodon pre.sent any gra])hic evidence to this

effect

.

In rcvicAv, tlien, it seems clear that the niagnc.sium ion may, in ade-

quate concentration, exert a relaxing effect upon the uterus. The

action appears to be a direct one upon the myometrium since it takes

))lace both in vivo and in vitro. Significantly, magnesium in .small

concentrations not only does 7iof abolish rhythmic intei-mittent uterine

contractions but actually seems to enhance them ( Wodon, 1931 ;
tJencll.

193S; l'’raser. 1939). .Some years ago. I^iof. Samuel R. -M. Reynolns,

Avhile discussing the effects of A-arions ions ujmn the uterus Avith me, sue-
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gcsted that, tlieoretieally at least, the magnesium ion should prove to be

an ideal uterine “sedative.” Further, he suggested its clinical trial in

cases oi“ spasm of the uterus.

Procedure

Our interest in the problem of the effects of magnesium on the hu-

man uterus arose while we were investigating the problem of the onset

and course of labor par.ieularly from the viewpoint of patterns of

motility. One of the lines of attack was to study normal patients in

labor and then compare these norms with the motility response of the

human gravid uterus to various oxytocic drugs. External hysterog-

i-aphy by means of the Lorand tocograph as modified by IMuiifiiy was

used. The apparatus has been fully deseril)ed by Murphy (1940).

Briefly, its operation is based on the fact that vdien the apparatus is

placed upon the abdomen, a small button 1 em. wide and 1 cm. long

impinges upon the anterio'r abdominal wall against the anterior uterine

wall. When the uterus conti-acts, it bulges anteriorly, pi-essing upon

the small button. Since this button is connected by a series of levei-s

to a writing arm, the conti-action is recorded as a rise from the base

line in the form of a curve. The apparatus is not sensitive enough to

record respiration but Avill record hearty laughing or coughing and

sneezing (as straight up and doAvn lines). Fetal movements are also

recorded as straight lines if they occur directly against the small buttons.

TYPE

I. NONE

2. CLONIC

3. TETANIC

oxytocic
CLINICAL EVALUATION

NOT DESIRABLE BUT
NOT DANGEROUS

MOST DESIRABLE

NOT DESIRABLE
DANGEROUS

TO MOTHER AND CHILD

Figr. 1.—Patterns of uterine motility. Principal types of pharmacodynamic response
of the Iiuman gravid uterus to oxytocics.

The apparatus is left upon the abdomen for a control reading of

fifteen or twenty minutes. At the end of that time, the drug to be
studied is administered and the effects studied for a test period of

from thirty to sixty minutes. To date over eleven hundred (1,100)
tracings have been made. The oxytocic effects of pituitrin, pitocin,

pitressin, quinine, adrenalin, neo.stigmine, ergonovine, and a synthetic
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ergonovine-like drug (d-l-lvsergic acid—hydroxylniiylaiuide)^' have been
studied as well as the effects of calcium and magnesium ions upon the
responses so induced.

. In Fig. 1 are illustrated the basic types of response of tlie gravid
uterus to oxytocies. There may be no response, or just a simple rise

in tonus. The contractile re.sponse may be clonic, with oi- without a

rise in tonus, or it may be tetanic. The latter may be incomplete,
that is, small intermittent contractions may be apparent, Vv’hile a spon-
taneous resolution soon takes place in from three to five minutes fol-

lowed by clonic contractions. On the othei- hand, the tetany may he
of the complete variety. Tetany Avas .-judged to be complete if the

patient complained of more or less sevei-c pain, while the conti-aclion

phase had to be sustained for a minimum of six minutes, and the uteiais

Avas palpable as a firm hard ligneous mass into Avhich the fingers could

not be impi-essed.

I 3 MIHUTCS t
PITU1TF1M 2 I.U.

NONE

CLONIC

—WUW\JIj\aJV
INCOMPLETE
TETANIC

tetanic

INCREASED
TONUS

(NO TETANY)
I

Fif?. a.—Patten).*} of uteiiae motility linluce*! by po.storior pituitsiry extract (i)itu!ti in).

Earl.A' in our studies Ave Avere impressed Avith the fact that the human

gravid uterus varies greatl.A' in its sensiti\'ity to oxytocies. As a marked

general rule, hoAvever, the re.simn.se of the same individual to the same

dose of the same di-ug tended to be similar. For examjile, if a tetanic

response is observed on one occasion, the following week the .same re-

sponse Avill occur. In Fig. 2 four tyitical responses to whole posterior

])ituitary extract (pituitrin) are illustrated. Essentially similar re-

.sponses oeenr to pitocin, pitre.ssin, fiuiniiie, ergonovine and nietherginc.

•Profluc*;'! r;onimen:i.'iHy a.s M' thorcln*- by SaixJox Clifani'i.-il WoiUy, Inc., N<iw A arr ,

N. Y.
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Effects of Magnesium Ion Upon Uterine Tetany

Complete tetany is ob^nously tlie most undesirable of anj^ of the

responses of the uterus to oxylocics. the dangers being fetal asphyxia,

permanent cerebral damage to baby if it lives, or uterine rupture.

During repetition of Murphy’s vork (1940, 1941) tetany of the uterus

of varying duration and severity Avas observed manj^ times but as a

rule tended to be mild and of short duration (incomplete Anriety). Very

early in our studies, hoAvever, Ave encountered one indiAudual avIio com-

plained of severe abdominal pain, continuous in character, Avhile the

uterus remained hard as stone. AVhen the spasm did not disappear,

the suggestion of Prof. S. E. M. Reynolds Avas recalled to mind. Ac-

cordingly, 10 c.c. of a 20 per cent MgSOj solution Avere given intra-

venously. Before the needle Avas AvithdraAvn from the A'ein, the tetany

of the uterus had been completely abolished. iMoreover, the uterus

continued to contract intermittently and rhythmicall3^ The pain Avas

completely relieAmd Avithin sixty seconds. (Pig. 3, A.)

PITUITBIN I lU

I 3 MiNures I

I MACNCSiUM GLUCONATE

Fig-. 3.—Patterns of uterine motility. Types of spasmolysant effect of magnesium ion
(magnesium sulfate; magnesium gluconate) upon induced uterine tetany.

To date, OAmr sixty instances of painful tetanic contractions of the

human graAud uterus have been induced bj'- means of the folloAving

drugs; (1) Avhole posterior pituitary extract (pituitrin), 0.5 to 2 in-

ternational units (I.U.); (2) oxytocic fraction of posterior pituitary

(pitoein), 0.5 to 2 LU.
; (3) Amsopressor fraction of the posterior pitui-

tary, 0.5 to 2 pressor units (approximately 0.025 to 0.10 oxytocic I.U.)
;

(4) ergonovine tartrate, 12.5 to 50 gamma; (5) methergine (synthetic

product closely related chemically and pharmocologically to ergono-

\-ine), 12.5 to 50 gamma; (6) quinine— (a) oral, 5 to 10 gr. (0.3 'to 0.6
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Gm.)
;
(b) intravenovisly as calcmBi-qmniiie,” 5 to 10 c.c. qniniBe ghi-

eonate (0.06 Gm. pev cubic centimeter).

Regardless of the oxytocic agent that produced the painful tetanic

contraction of the gravid human uterus, the magnesium ion completely

relieved the pain within thirty to ninety seconds and at the same time

brought about relaxation of the myometrium. The latter effect is

illustrated in Pig. 3.

Tn order to prove that the magnesium ion was the one res])onsible

for the relaxing effect upon the myometrium, two ionir^ed salts of

magnesium were used—the sulfate and the gluconate. Magnesium
sulfate was given intravenously as 2 c.e. of the 50 pci- cent solution,

or 10 c.e. of the 20 to 25 per cent solution. Magnesium gluconate Avas

administered intravenously as 10 e.e. of the 20 per cent solution. Since

both salts brought abo-ut detetanization of the uterine musculature, it

can be regarded as proof that the magnesium ion was the one respon-

sible for the relaxation effect. No attempt was made to quantitate

the spasmolysant action of magnesium at various dose levels. The only

bad side effects noted were nausea and/or vomiting if the solution iva.s

given too quickly. At least from three to five minutes should be taken

in administration of these solutions.

The spasmolysant effect of the magnesium ion upon uterine tetany

varies in different individuals. This is well illustrated in Pig. 3. In

the first one (3, A) the usual response observed is graphically pi'c-

sented. Not only is the .spasm abolished, but regular rhythmic inter- .

mittent contractions appear. Note that the height of each contraction

is the same as that at the time of tetany.

Tn 3, B the response may be divided into two phases: Pirst, intei-

mittent rhythmic contractions appear quickly; second, niyometrial

tonus returns to oi' toward the base line gradually, even tliough the

patient no longer feels any ])ain while the palpating finger can be easily

impressed into the uterine wall and the fetal heai-t rate becomes normal

once moix'. This tyix* of response is the second most common.

In Fig. 3, G the effect of magnesium ion upon the tetanically coji-

traeted human gravid uterus is characterized by a slow gradual re-

tumi of myometrial tonus to the base line of the pre-experimcntal level,

while intei'inittent rhythmic contractions ai-e also slow in appearing.

The pain Avas completely relieved.

In Fig. 3, 1), the saine I’csponse to magnesium gluconate as to mag-

nesium sulfate is clearly illust i-ated.

Prevention of Induced Uterine Tetany

.Since it had been delej-mined that magnesium could effe(‘tively abolish

tetany, it Avas next decided to detenaine whell)er magnesium would be

able to prevent tetany. Accoi'dingly, tAvelve Averc cdiosen nho had

of .SjinOoz CJifiiilc.il AVork.", Iik;-. Nov.- A'ork. N. A'.



ABARBAXEL: SPASMOLYSAXT ACTION OF AIAGXESIUAt IONS 479

previously shown tetany on one oi- more occasions to 2 J.U. (3 minims)

of Avhole posterior pituitary liormone (pitAiitrin). Two series were

run. In the first, eacli patient was given either 2 c.c. of 50 per cent

magnesium sulfate or 30 c.c. of 20 per cent magnesium gluconate three

to five minutes before she received 2 I.U. of posterior pituitary hormone.

I 3 minutes

M m UACNESIUM SUtFATC LV

CALCIUM OUtNINC IV

PITOCIH2IU mm HACNCSIUM SULFATE IV

SUSCU

2 FHESSOn UNITS SUSCU

SO CAUUA SUSCU

Fig. 4.—Patterns oC uterine motility. Spasmoiysant effect of magnesium ion on
uterine tetany induced by various oxytocics.

MAGNESIUM FOLLOWED BY POSTERIOR PITUITARY EXTRACT
I I 3 MINUTES

MAGNESIUM GLUCONATE

POSTERIOR PITUITARY EXTRACT FOLLOWED BY MAGNESIUM

A
“ MAGNESIUM SULFATE

PROPHYLACTIC ANTI - S PAS M 0 D I C

EFFECT OF MAGNESIUM ION

Fig. .).—Pattei'ns of uterine motility. Prevention of induced uterine tetany by
magnesium ion. importance of sequence of administration of oxytocic and mag-
nesium.

In seven of these patients some form of tetanic response occurred. On
the other hand, when the same patients received the same dose of mag-
nesium salt three to five minutes afier tlie same dose of oxytocic, only

a mild incomplete tetanic response was observed in but two patients.
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It seems cleav, then, that the magnesium ion is able to prevent in-

duced tetanic contractions of the human gravid uterus. It is best

administered, however, some Ihi-ee to five minutes after the oxytocic

is given (Fig. 5).

Effect of Calcium Ion Upon Uterine Tetany

In ten patients with induced uterine tetany, 10 c.c. of 10 per cent

or 20 per cent calcium gluconate were administered intravenously.

The effects observed Avore quite variable (Fig. 6). In three patients,

the tetany was seemingly i-endered even more painful and intense,

necessitating immediate administration of magnesium for relief. In

five, no effect at all was observed until magnesium Avas given. In the

I'emaining tAvo patients there seemed to occur some relief from the pain

AAdiilc the uterus did seem to become softer. In rcvicAV, it is felt that

the re.sults noted in the last Iavo patients Avei’e ju’obably coincidental.

Certainly, it is obvious that the effects of calciinn ion are A-ariable and

unpredictable Avhilc the magnesium ion ahvays piuduces relaxation.

f PauitRlN 2 lu RESPONSE TO
calcium ion

_r
CAlCjUW CLUCONATt

_r

CALOUM CUUCONATt

calcium CLUCONATC

1RELAXATION

NONE ?

DELAYED
LRELAXATION?

FAILURE
TO REINDUCE
TETANY

NONE -

RELIEF WITH
. Mg^SO^

calcium CLUCONATC MAGNESIUM SULPHATE
RESPONSE OF UTERINE TETANY TO CALCIUM ION VARIABLE, UNPREDICTABLE
RESPONSE OF UTERINE TETANY TO MAGNESIUM ION ALWAYS RELAXATION

Fig. 0.—Fatterns oC uterine motility. A’'ariable effects of calcium ion on tetany of

human gravid uterus induced by posterior pituitary extract (pituitnn).

Effect of Magnesium Ion on Normal Labor

After the first stage of labor had become definitely established in a

group of primipara, magnesium ion- was administered. No observable

effect was noted upon the pattern of uterine motility. Several patients

noted that the amount of pain with each contraction was reduced. In

some, the relief was so marked that repetition of the same dose of

magnesium ion at two- to three-hour intervals was all the analgesia
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needed. In others, tlie synergistic action of the magnesium ion with

morphine or barbiturates was clearly manifest, necessitating much
smaller doses of these drugs.

Clinical Applications

1. Induction of Labor With Oxytocics.—This procedure may often

result in tetany of the human gravid uterus. Though it is most com-

monly observed after the use of postei’ior pituitary hormone, Ave have

also noted tetany after 0.3 Gm. (5 gr.) of quinine. The dangers of

tetany are rupture of the uterus, death of the fetus by asphyxiation,

or, if the baby lives, possible permanent damage to its brain. Once

tetany is present, it can immediately be relieA'ed by intravenous mag-

nesium sails. Better still, tetany can be usually preA’'ented by admin-

istering the magnesium ion, preferably magnesium gluconate for its

seemingly longer action (10 c.c. of 20 per cent solution), some three to

five minutes after the oxytocic is given. Tetany can come on, however,

anyAAdiere from two to tAventy minutes after the oxytocic is given. In

AueAv of our experience, it is strongly felt that one should neA'^er ad-

minister more than 1 I.U. of posterior pituitary hormone at a time. This

corresponds to %o c.c. (0.1 c.c.) or 1.5 minims. Moreover, this volume

can be accurately measured only with a tuberculin syringe. Further-

more, because of the added magnesium, the oxytocic response is con-

siderably enhanced (Genell, Fraser).

These findings Avere recently confirmed in a most dramatic manner.
A multipara developed secondary inertia Avhen practically fully dilated

Avith the head in the left iliac fossa. One minim of pituitrin (0.66 I.U.)

Avas gh^en subcutaneously. The uterus responded in a sustained tetanic
contraction. (In such cases, both upper and loAver portions of the
uterus contract almost simultaneously, grasping the baby in a Auselike

hold, thus preventing expulsion of the fetus.) The fetal heart rate

dropped from 128 to 4 per minute. "Within sixty seconds after the

administration of 10 c.c. of 20 per cent magnesium sulfate intravenously,

the hard, ligneous uterus became soft. The fetal heart soon Avas back
to normal. Version and extraction resulted in a living baby. There
Avas a moderate amount of postpartum bleeding Avhich came in spurts

as the uterus contracted intermittently. Unfortunately, calcium salts

Avere not available, but Avith massage and large doses of ergonovine,

the bleeding Avas controlled.

2. Incarcerated But Separated Placenta in the Third Stage.—Since
the administration of oxytocics during the second stage of labor (after

the anterior shoulder is born) is becoming more Avidely used, cases of
separated placenta incarcerated in the uterine caAuty by the induced
tetany have become much more frequent. To date, Ave haA’’e seen six

cases, five after ergonovine and one after pitocin. In each instance,

folloAving the administration of 2 c.c. of 50 per cent solution of mag-
nesium sulfate intraAmnously, the uterine tetany Avas abolished and the
placenta Avas easily expelled by the modified Crede method. In one
instance, some bleeding occurred as the uterus began to contract inter-

mittently. Intravenous calcium gluconate (10 c.c. of 20 per cent solu-
tion) soon brought about a firmly contracted uterus.
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3. Bcmdl’s Ring .—Although I, have had no personal experience with
the use oi! the magnesium ion in this condition, I was recently told of
a case in which a Bandl’s ring was encountered in a toxemic patient.
Soon after the administration of intravenous magnesium sulfate, given
for the toxemia, the Band] ’s ring melted away,

4. Afterpains .—TJiough afterpains u.sually are present in multipara,
they rarely present a marked clinical problem except when ergonovine
is routinely used in the early postpartum period. Statistically, there
is no doubt that routine use of oral ergonovine in the postpartum
period definitely accentuates these pains. Magne.sium gluconate, 1 Gm.
orally three or four times daily, usually achieves marked relief or

amelioration in a short time. The sulfate may also be used.

5. Bysmenorrked.—The so-called spasmodic form of primary dysmen-
orrhea has been found to be ea.sily relieved by the administration of

magnesium salts at the actual time of pain. Ten cubic centimeters of

20 per cent magnesium gluconate will bring about complete to more
than satisfaetoiy relief for a period of from tivo to eight hours. As a

proiDhylaetic agent, 1 Gm. of magnesium gluconate four times daily or

1 dram of magnesium sulfate per os daily starting two weeks before

the period is due often achieves verj’- .satisfactory relief both from pre-

menstrual tension as well as the painful menses. (These results will

be published separately.)

6. Ahrupiio Placentae.—^Aflcr this report was submitted for publica-

tion, a case of abniptio placentae a.ssoeiated with a hard ligneous tetan-

ica,lly contracted uterus was .seen. After 10 c.e, of 20 per cent mag-

nesium sulfate, the uterus relaxed enough for short intermittent con-

tractions to be palpable. After a second dose of magne.sium sulfate

fifteen minutes latei’, the uterus relaxed very markedly permitting in-

termittent rhythmic uleiine contractions to be easily palpable and, in

addition, the fingers could be easily impressed into the uterus. The

amount of bleeding Avas not appreciably affected. The ceiwix seemed to

soften and to dilate quite rapidly after the magnesium, but this may
have been coincidental.

The clinical significance of this is twofold. Finst, of course, is the

relaxation of the uterus. Second, is the fact that in muscle rendered

tetanic and thus anoxemic, certain toxins are released, Avhich Young feels

may be tlie cause of the toxemia so often associated Avith abruptio pla-

centae.

Summary and Conclusions

1. The magnesium ion has been graphically demonstrated to exert

an immediate spasmolysant effect upon the tetanieally contracting

human gravid uterus. Magnesium aboli.shed tetany induced by the

folloAving oxytocic agents
:
posterior pituitary hormone—Avhole extract

(pituitrin), pmufied oxytocic fraction (pitocin) and purified A-asopres-

sor fraction (pitressin)
;
quinine, ei’gonoAune, and methergine (a syn-

thetic ergonovine-like .substance). Satisfactory results Avere obtained

by the intravenous administration of either 2 e.e. of 50 per cent solu-

tion of magnesium .sulfate or 10 c.c. of 20 per cent solution of mag-

nesium gluconate. Magnesium probably acts directly on the myome-

trium, sloAving the rate of the contraction A\mve,

2. Induced uterine tetany may be prcA'ented by the prophylactic ad-

ministration of intravenous magnesium salts from three to five minutes

after administration of the oxytocic agent.
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3. Posterior pituitary hormone should not be given in a dose ex-

ceeding 1 I.U., that is, 0.1 e.c. (1.5 minims), and should be measured

out in a tuberculin syringe.

4. Magnesium ion has no demonstrable effect upon the pattern of

uterine motility in the first stage of laboi\ It does, however, exert a

definite analgesic effect as far as the patient is concerned.

5. Calcium ion has little or no value as a spasmolysant upon induced

uterine tetany.

6. Clinical applications for the use of the antispasmodic properties

of the magnesium ion have been found in the following conditions

:

A. Immediate relaxation of oxytocic-induced uterine tetany

1. During induction of labor or management of secondary degree

uterine inertia.

2. Third stage of labor for a separated but incarcerated placenta.

B. Prevention of uterine tetany following use of oxjdocies.

C. Eelief of afterpains.

D. Alleviation of essential spasmodic dysmenorrhea.

E. Eelaxation of BandPs ring.

F. Eelaxation of tetanieally contracted uterus in abruptio placentae.

The author is particularly indebted to Dr. Samuel R. M. Rejmolds and Dr. Howard
F. Kane for their constructive criticisms, guidance, and help in evaluation of these

studies during their progress. Dr. Douglas P. Murphy of the Gynecean Hospital
Institute of the University of Pennsjdvania, Scliool of Medicine, was most kind
in teacliing the author how to use tlie Lorand tocograph properly. Through the
courtesy of Dr. Caroline Jackson, patients at the Florence Crittenden Home, and,
through Dr. John L. Parks, cases at the Gallinger Municipal Hospital were made
available for clinical study.

The Sandoz Chemical Works, Inc., defrayed tlie major part of the expenses of
these studies and, in addition, supplied the following material: Neo-calglucon (cal-

cium gluconogalactogluconate) in 10 per cent and 20 per cent concentration; cal-

cium quinine solution (Calgluquine)
;
magnesium gluconate in 20 per cent solution;

ergono\'ine tartrate (Basergin)
;
and (d-l-lysergic acid-hydroxybutylamide) mether-

gine.

Parke, Davis and Company generously supplied posterior pituitary hormone as

whole extract (Pituitrin), oxytocic fraction (Pitocin), and vasopressor fraction

(Pitressin).
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HYSTERECTOMY WITH PRESERVATION OF OVARIAN TISSUE
IN THE TREATMENT OF ENDOMETRIOSIS-

B. Z. Casmman, M.D., PiTTSHuRfui, Pa.

(From the Department of Gynecology, University of IHttshnrgh)

T IS generally accepted that removal of both ovaries oi' easl ration hy

radiation therapy will relieve the symptoms and cause the lesions to

subside in endomotiaosis. As this condition is encountered frequently

in patients in the third and fouilh decades, one hesitates to employ

such a radical procedure and precipitate the menopause in women
so young unless there is no other satisfactoiy method of giving relief.

In the younger patients, particularly, it is our belief that nonoperative

treatment should be practiced as long as it seems feasible, judging from

the severity of the symptoms and the extent of local involvement.

Therefore, these patients are kept under observation, at times for

jmars. When opei-ative treatment is finally decided upon, the aim

should be to get them well without multiple la])arotomies. The

policy of deferring laparotomy until the patient is older, if disability

does not force the issue, i‘C.sults in fewer reopej’ations and better end

results. When unsuspected endometriosis is encountered in the course

of a laparotomy in young patients, preservation of uterus and ovarian

tissue should be carried out if there seems to be a possibility of preg-

nancy, and if the symptoms are not too incapacitating. The frequent

association of endometrio.sis with fibroids or other pelvic pathology too

often makes conservative operations futile as to childbearing and un-

desirable for the future welfaj-e of the patient. Dy.smenorrhea is one

of the most common symptoms, and as sterility is common in endo-

metriosis and almost the rule Avhen the disease is extensive, the results

of conservative operations are often disa])pointing.

Marked and prolonged A’-asomotor and nervous symptoms may occur

Asdien the menopause is pi-oduced suddenly in young i)atients, so avc

haA'e been interested in the conservation of ovarian tissue in the treat-

ment.

Operative Procedures

Formerly Ave removed both OAmries in extensive endometriosis re-

gardless of the age of the patient. In less extensive cases, Avhen one

ovary Avas invoBrnd and the other one seemed negative, only the one

ovary Avould be removed and attempts Avere made to exci.se or fulgu-

rate the outljdng implants. Some of these patients required second

operations.

Read at the Fifty-Sixth Annual Meeting- of the American jVssociation of

tricians. Gynecologists and Abdominal Surgeons, Hot Springs, A a., .Sept. 7, »,

9, 1944.
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Case 1.—^]\'Irs. E. S., aged 34 years, St. Francis Hospital, gynecologic

No. 26-170. Pain in left lower quadrant, dysmenorrhea, and mass in

region of left adnexa. On ]\Iareh 31, 1926, the left adnexa were removed
for an adherent chocolate cyst of the left ovary about 6 cm. in diameter.

An indurated mass 2 cm. in diameter was binding the rectum to the

cervix. Pathologic report: Endometrial chocolate cyst of ovary. The
dysmenorrhea and at times intermenstrual bleeding continued after

operation. She had attacks of pain in the right lower quadrant at times

and in a fcAv years nodules could be felt in the eul-de-sae. In Slay, 1933
(seven years after the above operation), she returned, complaining of

increasing constipation for four weeks and no bowel movement for the

preceding five days in spite of enemas. Abdominal cramps had been
present for twenty-four hours. There was moderate distention of the
abdomen, and x-ray examination revealed a distended colon and am-
pulla of the rectum, Avith a segment above the ampulla that showed no
gas. Barium enema would not pass this point.. On Slay 24, 1933,

laparotomj’- Avas performed and the uterus, rectosigmoid, and right ad-

nexa Avere found bound together in a nodular mass aaoHi puckering and
dark areas tj^pical of endometriosis. The colon Avas distended aboAm the

mass. A first stage colostom3'- AA^as done and tAA^o daj’-s later the boAATl

AA^as opened. A Aveek later artificial menopause was induced AAuth radium.
Tavo months later the patient A\^as passing feces througli the colostomA’-

and through the anus. In Slareh, 1934, a liarium enema fioAA^ed freeb'

out of the colostomy and no evidence of obstruction AA^as seen on x-raj"

plate. Patient had learned to take care of her colostomj’- so well that she

refused to have it closed. At present the patient feels well and no
masses are felt on vaginal or rectal examination.

Remarks .

—

This patient, aged 34 j^ears, AA^as treated conservatiA’’el3' at

operation and seven years later developed intestinal obstruction from
endometrioma at the rectosigmoid junction, necessitating a colostomA^^

Case 2.—^]\Irs. M. P., aged 26 j'cars, St. Francis Hospital, gynecologic
No. 33-407. Severe dj'smenorrhea, Avorse on the left side. Adherent,
tender cj'^stic mass in region of left adnexa and nodules palpated in the
cul-de-sac. Operation, Oct. 33, 1933: RemoA^al of left adnexa for

endometrial chocolate cj’^st. Endometrial implants in the cul-de-sac and
on the posterior suiTace of the cervix Avere fulgurated. Tavo A’-ears later

the patient still complained of scA'^ere dA’smenorrhea. FiAm ATars after

operation patient returned complaining of a tender, finn nodule in the

incisional scar Avhich Avas pai-ticularh* tender at the time of her periods.

She stated that this had been present for one j'ear. The mass Avas re-

moved under local anesthesia. It aa’rs 2 cm. in diameter and AA^as an
irregular nodular mass AA’^hich, on section, presented tAvo dark areas.

Pathologic report: Endometrial adenoma in scar.

Remarks.—This patient Avas treated conservatNel.y at operation at the

age of 26 j^ears. Five j’ears later she still had sevex’e dj’smenorrhea, and
an endometrial adenoma had dev’^eloped in the scar.

In the treatment of endometriosis surgicallA’- our procedure noAv is to

remove the uterus and major lesions in the oA'aries, if present, and dis-

regard the implants and to preseiwe all of the OA'arian tissue possible.

It is found that if the uterus is removed, no further trouble is experi-

enced, and in none of the cases so treated has reoperation been done so

‘Since this paper -n-as written, the colostomy has been closed successfully.
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far as can be determined in tlie follow-up study. Hysterectomy is not
- a conservative operation but it is mueli more conservative than radiation

castration or bilateral oophorectomy. Ovaries are removed when they

are much involved liy chocolate cysts or too badly damaged as a result

of separation of dense adhesions.

Rationale of Treatment

In certain cases when fibroids Avere accompanied by mild or moder-

ate endometriosis and it Avas thought that the patient's symptoms

Avere due chiefly to the fibroids, hysterectomy Avas done and one or

both ovaries preserved intact. The patient’s symptoms disappeared

and there Avas no evidence of extension of the endometriosis later.

This happened so fj'equently that an explanation Avas sought. It is

frequentlj'- reported in the literature that ovarian function disappears

Avithin a fcAv years after hysterectomy and this seemed to be the logical

explanation of Avhy the process subsided. Clinical observations have

been against this AueAvpoint. We have patients Avho go through the

typical menopause years after hystereetomy, indieating that the

oAmiues continue to function until the usual menopausal age. Periodic

soreness of the breasts and periodic SAvelling and soreness of ovarian

grafts for long periods after hysterectomy would indicate continua-

tion of ovarian actmty. Gross and microscopic examination of oAmries

removed at a subsequent operation after hysterectomy have revealed

active corpora lutea. Hormone assays in our endocrine clinic and

laboratory (results to be published later) indicate that the ovaries con-

tinue to function for years after hysterectomy. Failure of oA^arian

function, therefore, does not seem to be the explanation for the clinical

results from hystereetomy alone in endometriosis.

Theoretically it might be expected that there Avould be an increase

in symptoms after hystereetomy with preservation of OAmrie.s, as the

full ovarian hormone action should then be exerted on the remaining

endometrium in the islands or implants. Instead, a subsidence of

symptoms and lesions occurs. I haAm seen marked dyspareunia, Avhich

resulted from tender nodules in the eul-de-sae, disappear Avithin tAvo

months after hysterectomy alone and the nodules lose their tenderness

almost entirely. Perhaps there is a pituitarj’'-ovarian-endometrial rela-

tionship Avhich is broken if the bulk of the endometrium is removed by

hysterectomy. The explanation of the amelioration of symptoms and

subsidence of actiAuty in the nodules after hysterectomy raises a very

interesting problem for solution and it is hoped that it Avill he pos-

sible to contribute the ansAver in our endocrine clinic and laboratory.

Another possible explanation is that removal of the uterus stops con-

tinued implantations of endometrium via the tubes (Sampson's^’

®

theory) and in that Avay causes the improvement. This i.s not likely, for,

in 40 patients of the 155 in our folloAV-up series Avho had previous pelvic
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operations, 11 had bilateral salpingectomy from one to ten' years and

one had bilateral tnbal ligation fourteen years beforehand and the endo-

metriosis continued.

Survey
\

In the Elizabeth Steel Magee and St. Francis Hospitals in Pittsburgh,

271 cases of endometriosis have been treated surgically on the services

of the author and his associate, Dr. J. A. Hepp, in the last ten years.

In the follow-up study, 155 eases or 57.2 per cent of the series were
contacted. This series does not include the patients who were treated

nonoperatively.
In the entire series the age groups are shown in Table I.

Table I. Ages of Patients at Time of Operation

AGE GROUP
(YEARS)

NUMBER IN EACH
AGE GROUP

PER CENT IN EACH
AGE GROUP

18-19 3 1.10
20-24 23 8.5

25-29 41 15.1

30-34 62 22.9

35-39 61 22.5
40-44 50 18.4
45-49 21 7.75
50-54 5 1.84

55-59 3 1.10

60 2 0.74

. . 271

The largest number of cases (79 per cent) occurred between 25 and
45 years of age. Of 26 patients who were below 25 years of age, 10 had
chocolate cysts of the ovary and 6 had endometriomas in old abdominal
scars. The others had endometrial implants on the peritoneum or sacro-
uterine ligaments. There were 10 patients from 50 to 60 years of age,
3 of them were still menstruating and they had adenomyosis or adeno-
myomas of the uterus. The remaining 7 were past the menopause and
the operations were done for other conditions (ovarian cysts, malignant
and benign, prolapsus uteri, and one granulosa cell tumor of the ovary),
and localized adenomyosis of the uterus Avas found.

One hundred and ninety-four Avere married and 137, or 70.6 per cent,

gaA'^e a history of pregnancy. One hundred and tAventy-eight, or 66
per cent, had children and the other 9 had had miseaiTiages. SeA'^enty-

seA’^en or more than one-fourth of the total series Avere single.

Eighty-nine had fibromyomas and 19 had adenomyomas, or an inci-

dence of 39.8 per cent myomas, Avhich compares closely Avith Dann-
reuther’s^ 40 per cent, HaydonV 44.4 per cent, and Fallas and Eosen-
blum’s® 41.5 per cent. Adenomyosis Avithout fibroids Avas found in

nine eases.

Chocolate Cysts •

Chocolate cysts Avere present in 73 eases. It is sometimes dMcult
to differentiate grossly an endometrial chocolate ej^st from a corpus
luteum cyst A\uth chocolate-like material, as is found at times Avhen the
ovary has been sealed in by adhesions as a result of a preAnous pehde
operation. In the 40 patients Avho had had preAdous pehde operations,

5 had cysts AAdth typical chocolate mateidal but no endometrium could
be found on microscopic examination so they are not included in this
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series. Three patients had previous oophorectomy elsewhere for choc-
olate cysts and no liysterectomy was done. They returned with true
endometrial chocolate cysts on the other side. One of these patients
had had a spontaneous rupture of a chocolate cy.st as reported hy
Novak^^ wliicli was the reason for the first operation. The author has
seen two cases of fatal postoperative peritonitis when chocolate cysts
adherent to the colon were ruptured during the separation of adhesions
and the alidomen was closed without drainage. Since tlien, drainage
has been employed in that tjqie of case. In one patient in whom drain-
age was employed, a nonhemolytic stre])tococciis was cultured from the
chocolate material. The patient recovered. It is presumed that oc-

casionally a chocolate cyst adhci'cnt to the colon may become infected

directly from the colon.

Dys])areunia is a common symptom due to thickening and tender-

ness and adhesions o£ the peritoneum of the cul-de-sac and sacrouterine
ligaments. Pain in the rectum, chiefly around the time of menstrua-
tion, may be a prominent symptom and it is not unusual to find the

rectum indurated and adherent to the posterior wall of the cervix and
uterus. There were two eases of distinct endometrioraas of the wall

of the large bowel at a distance from this usual site. There were two
cases of endometriomas of the bladder wall involving the mucosa and

showing blood in the urine periodically. I have had one case of endo-

metriosis of the umbilicus, not included in this series. The manage-
ment of these cases and those of endometrioma in the abdominal sear

will be discussed in a subsequent paper.

There were two postoperative deaths, a mortality of 0.74 per cent

in the 271 cases.

One hundred and sixty-seven or 61.6 per cent of the series had

hysterectomy, of which 157 were subtotal and 10 were total. Five

eases were treated with radium.

Follow-Up Series

In the 155 cases contacted in the follow-up series, the operations

performed, the average age of the patient at operation, the average

time of follow-up. and the results are given in Table 11. Under Im-

proved the symptoms were classified as pelvic or nonpelvic as follow.s:

pelvic .symptoms—lower abdominal pain, lower abdominal discomfort

or soreness, and leueorrhea; nonpelvic sjonptoms—headache, nervoirs-

ness, dizziness, hot flashes, backache, weakness, “high blood pressure,

arthritis, precordial pain, indigestion, and urinary symptoms.

Some ovarian tissue was conserved in 111 eases, or 71.6 per cent,

and removal of all ovarian tissue or use of radium was carried out m
44, or 28.4 per cent.

Although abdominal pain before, during, and after menstruation or

independent of menstruation was the chief symptom in 65.3 per cent

of the patients before operation, only twelve complained of abdominal

pain and four of abdominal discomfort or soreness in the follow-up

series. One required reoperation and this followed a consenmtive opera-

tion in which hy.sterectomy was not done. In the others who complained

of pain, it was not severe or periodic and often occurred only occa-

sionally. , .

Seventy-nine and three-tenths per cent were wmll or had nonpelvic

.symptoms. The re.sults were even better for among those listed as

Improved, but with some pelvic .symptoms, many had only occasional
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OPERATION NO.

A'VER-

AGE
TIME
OP
FOL-
LOAV-

UP
(YR.)

AAmOL

END REl

IMPROA'ED

SULTS

UNIMPROVED
OR DEAD

sub.se

QUENT
OPER-
ATION

PELVIC
SYMP-
TOMS

NON-
PELATC
SYMP-
TOMS

Hysterectomy alone 29 39.40 3.00 13 2 13 1 0
dead

Hj^sterectomy and hi- 33 39.S0 4.40 19 4 10 0 0

lateral oophorectomy -

Hysterectomy and re- 3 34.66 3.61 1 0 2 0 0
maining ovary

Bilateral oophorectomy 3 .34.66 7.80 3 0 0 0 0

(no hysterectomy)
Radium 5 41.60 5.25 3 1 1 0 0
Hysterectomj’- and

(a) remoA'al of one 52 35.80 3.58 25 14 11 2 0
ovary died postop-

and
!

' erativcly

(b) resection of other 4 5.64 2 1 1 0 0

ovary
Unilateral oophorectomy IG 5.43 8 5 2 1 0

(no hj’sterectomy) uniniproA’ed

Unilateral oophorectomy 4 25.25 4.97 4 0 0 0 1

and other ovary
resected

Both ovaries resected 3 4.58 1 0 2 0 0
One ovary resected 3 27.33 5.28 2 1 0 0 0

Totals 155 81 28 42 Unim- 1

proved 1

Dead 1

Died postop-
eratively 2

pain or discomfort. Only one patient stated that slie was unimproved,
and she had had a conservatiA’^e operation. One patient died of other

causes tAvo years after operation.

Conservative Operations

It Avill be noted that the conseiwath’^e operations (removal of one

OA'ar.y and/or resection of OAmiies AAdthont hysterectomy, Avere done in

16.8 per cent of the cases, in the younger groups Avhen the disease Avas

not advanced. There Avere 26 patients in whom pregnancy Avas pos-

sible after conserArntwe operations, of Aidiom 32 Avere single and 7

remained single. Of the 5 Avho married later, 3 had children and 2

had no pregnancies. There Avere 30 Avomen Avho had had children be-

fore conserAmtiA’^e operations and none of them had children after oper-

ation. But of 4 married Avomen Avho had no children before operation,

3 had children after operation and one remained sterile. Thus, there
is an incidence of 31.6 per cent fertility in the 39 married AAmmen Avho

had conserA'ative operations, Avhieh may indicate the care in selection

of cases for conservative surgical procedures. Of the Avomen a\4io Avere

single at time of operation, one had a small chocolate cyst resected
from each ovary and .she married later and gave birth to one child

and had Iavo miscarriages. In another single patient, thirteen years
ago, and therefore not included in the ten-year survey, an adenomyoma
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of the left cornu of the uterus was resected because of severe post-
menstrual pain. She was married later, and seven years after opera-
tion gave birth to a child. With careful selection of cases for conser-
vative surgery the results are not too bad from the standpoint of child-

bearing, as Scott*^ emphasizes. But we believe that the best time for
conservatism is before laparotomy is done. Operation should be post-

poned if possible until the patient has had a reasonable chance to be-

come pregnant for it is doubtful if operation increases the chances of

pregnancy.

Ovarian Ablation

Removal of all ovarian tissue, with or without hysterectomy, was
done in 39 cases and radium was used in five, an incidence of 28.4 per
eent of ovarian ablation. Radium treatment or bilateral oophorectom3"

was done more common^' in the first five years while hystereetomj'

alone or hysterectomy with preservation of one ovary or part of an

ovary was much more common in the last five years. Conservation of

ovarian tissue has been stressed in recent papers bj’’ Dannreuther,®
Molmes,® Payne,^ Scott,'’ Ilaydon,^ and Counseller.® As in our series.

Holmes® states that hysterectomy with conservation of one ovary was
the most frequent type of operation in his series. If both ovaries are

hopelessly involved, they are I'emoved. Small chocolate cysts are at

times resected leaving sufficient ovary for satisfactory function.

Implants on the pelvic organs or involvement of the bowel wall are

not disturbed.
Intestinal Lesions

In the follow-up series there were IT cases in which at operation

definite nodules were found in the wall of the rectosigmoid binding

the bowel to the posterior surface of the cervix and uterus. This is a

much lower incidence than was found by Jenkinson and BroAvn^® who
reported 47 cases in a series of 117. These lesions are not disturbed

at operation, except to separate them enough to do a subtotal hyster-

ectomy. In only one of them was total hysterectomy done and radium

was used in two cases one of which was Case 1, abstracted in this

paper. In the remaining 14 cases both ovaries (without hysterectomy)

were removed in two, the uterus and both ovaries in four, the uterus

and one ovary in six, and hysterectomy alone in two. Ovarian tissue

was conserved therefore in eight or one-half of the cases with large

bowel involvement. Of the 17 cases, with an average follow-up of six

and one-half years, 9 are well and 8 improved, and of the latter only

2 have any abdominal pain. None of the patients have rectal discom-

fort. The two patients with hysterectomy alone are well. Although

the results have been good with preservation of ovaries in our cases

with rectal involvement, one hesitates to advocate this procedure in

ever}’’ case, and particularly if intestinal obstruction is imminent, for

it may be that total ablation of ovaries gives more rapid subsidence

of the lesions. There were many eases with serosal implants on the

bowel wall, but only those with definite nodular indurations of the

bowel wall are included in this discussion.

Hysterectomy

Hysterectomy with eonseiwation of some ovarian tissue was done in

85 cases, or 54.8 per cent, and in 29 of them tlie uterus alone was re-

moved. The most prominent symptoms of endometriosis are menstrual

(dysmenorrhea, menorrhagia, or irregularity), abdominal pain (usu-
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ally worse around time of periods), and dyspareunia. Hysterectomy
relieves all menstrual symptoms and it is our experience that the ab-

dominal pain and dyspareunia are relieved also. Clinically the results

have been as good as with removal of all ovarian tissue and the meno-
pause was not precipitated suddenly (Case 3)

.

Case 3.—^]\Iiss P. I., aged 29 years, Elizabeth Steel Magee Hospital,

No. 8208. Operation on Nov. 29, 1930 (fourteen years ago and there-

fore not included in the present survej’-). Chocolate cyst about 2 cm.
in diameter in left ovary. Appendix, right tube, and cystic right
ovary had been removed at previous operation. Multiple nodules be-
hind the cervix with one binding the rectum to the cervix. Rectal wall
thickened and nodular. Total hysterectomy and resection of choco-
late cyst from left ovary, drainage through the vagina. Nine years
later patient stated that she had no pelvic symptoms and at no time
after operation had she been troubled with hot flashes. On examina-
tion a small tender mass was felt in 'the region of the left ovary.
The end results of hysterectomy for endometriosis compare favor-

ably with hysterectomy for other benign eonditions such as fibroids

and chronic metritis and indicates subsidence of the active endometriosis.
On the service of a confrere there was a patient who had hysterec-

tomy for endometriosis who later developed a cystic ovary that caused
pain enough to finally warrant its removal. It was not a chocolate
cyst and no endometriosis was found in the removed ovary. There
were no reoperations among the hysterectomy cases in our own series,

therefore the opportunity to observe grossly and microscopically what
happens to the endometrial implants has been nil.

Conclusions

1. In young women, the surgical treatment of recognized endometriosis

.should be postponed as long as possible and the decision for operation

should be determined by the severity of the symptoms and the extent

of the disease.

2. In endometriosis, unrecognized before laparotomy, conservative

surgical measures sliould be used, dependent on the possibility of future

pregnancy, the severity of the symptoms, and the extent and location

of the lesions.

3. Total ablation of the ovaries in the surgical treatment of endo-

metriosis in women in the menstrual life is not necessary for the relief

of this condition, and precipitate menopause is not desired.

4. The removal of the uterus with preservation of uninvolved ovarian

tissue is an effective treatment and pi’events precipitate menopause.
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Biscussion

DJi. JOSEPH A. HEPP, PiTTSBuncii, Pa.—

O

ver a period of time we liave been
interested in ovarian function following iiy.sterectomy. In 19P.9 we began the
study of 39 women who bad been bj'stcrectomized in the last ten yeans. We
decided to investigate these patients by three different methods: clinical, hi.sto-

logical, and by urinary cstrin assays. Our result.s, with a few exception.s, .sliowed

good cstrin values when there was no clinical evidence of ovarian decline.

In 1944, fourteen of the original patients returned for further clinical study
and hormone assays. One of these patients was extrcmelj' interesting in that .she

had had a hysterectomy in 39.39 and an unilateral oophorectomy in 1934. Fifteen

assays showed high cstrin valuc.«, namely^ from 30 to 271) I.XJ. in the interval

between operations. I'lic section of ovary, which was recently removed, showed
an active corpus luteurn with lutein cells and paralutein cells. This patient has

been followed for five and a half years and she still experiences a period of de-

pression once a month as she did prcmenstrually. She is now 30 years old and

has not had any menopausal .symptoms.

Another patient was studied for a period of ele^•cn years after operation. This

patient had one ovary removed at the time of hysterectomy. Assays run six

years postoperatively showed high cstrin values (12.1 to 250 I.U.), but assays run

recently, eleven years after operation, showed lov,'cr values (20 to 55 T.TJ.). This

is interpreted as meaning that the patient has a])parenlly gone through the meno-

pause without anj' symptoms. Her present age i.s 50 years. These lower cstrin

values are similar to tlie results which we have found in women at the age of

50 years with retained uterus and adnexa.
•• This entire investigation covered patients between the ages of 25 and 50 years

and they were studied three to eleven years after hysterectomy. The amount of

ovarian tissue remaining varied from les.s than one-half of an ovary to two

ovaries. Two hundred and seventj'-nine cstrin assays have been run. The labora-

tory evidence closel}^ parallels the clinical evidence of ovarian function.

So far we have evidence of normal ovarian function up to eleven years after

hysterectomy. The evidence is clinical, histological, and by hormone assays. Our

survey is being continued.

DR. JAMES E. KING, BurrAno, N. Y.—I have always saved a part of an ovary

whenever possible in these endometrial conditions of the pelvi.s. I would like to

report in this connection two cases that are of peculiar interest.

One was a 3'oung woman about 24 years of age who had bilateral endometriid

tumors, on one side about the size of an orange, on the other almost the size of a

grapefruit. At operation there were, of course, the usual adhesion.'-', and the larger

tumor of the two was removed. On the opposite side the endometrial cyst itself

was removed and a very small portion of the ovary was i>reserved. I brought

that together with what I usually call a bundle suture, taking the entire suture

around 'the remaining ovarian tissue. In .about a year's time this young woman

began to have evidence of hyperplasia, her periods being not orilj' more profuse

but more frequent. I curetted and put in 300 milligram hours of radium. About

a 3'ear after that this patient came to me and said that she had an opportunity

to marry. As her periods had returned to normal I ad%'ised her to do .so but told

her that her chances of having a, child' w-ere negative. .She married and in a

year’s time presented herself and I found her three months pregnant. She had

this baby without any dilHcultj'.

The other case was a woman about 35 years of age in whom I removed a large

endometrial cyst, and a few points on the other ovary were cauterized where

there was evidence of an implantation, I watched this woman, examining her

perhaiJS twice a year. There began to develop on tbe side on winch I had not

removed the ovary a tumor which vras undoubtedly an endometrial cyst. About
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one and a half years later I was called by her physician who said that she had

fever and pain in the abdomen which had come on suddenly. We watched her

for several days in the hospital. This endometrial cyst that had developed had

become infected and formed a verj’ definite anaerobic abscess.

In the second case I have referred to I should possibly have removed the other

ovary, but the patient was perfectly comfortable and I had not seen her for a

3'ear and a half. I verj' heartilj'' subscribe to all that Dr. Cashman has said and

I think that the removal of both ovaries where a part of an ovarj^ can be re-

tained is too radical surgeiy. Residual ovarian tissue can alwaj's be taken care

of later ly radium therap}’" if it indicates anj' evidence of increase in size.

DR. WM. S. BAINBRIDGE, New York, N. Y.—In 1922 at the meeting of our

Association in Albanj', New York, I presented a paper on tho “Transplantation

of Human Ovaries.” I had worked with and observed the methods of Professor

Tuffier at the Beaujon Hospital in Paris and then carried on his meth'ods in

America. Success depends on a number of factors:

1. Cut aAvaj^ all diseased tissue, retaining onlj' that which is normal.

2. Handle the tissue to be transplanted with meticulous care, in order not to

injure it.

3. Insert the graft in a pochet behind the right or left rectus muscle on the

deep epigastric arterj^ and veins—preferablj’’ the raw surface of the transplant

—

in close proximity to the vascular radicals, where traumatism is less likelj' to

occur.

4. No matter with what care the foregoing is carried out, failure will result

unless ovarian hormone, either bj^ hj’podermic or ingestion, is started a daj' or

two after tho operation and continued for from four to six months. This allows

time for vascularization of the graft to be re-established instead of the graft’s

being absorbed bj' Nature’s effort to get the endocrine it needs. With Tuffier

I inspected some of liis transplanted grafts in the abdominal wall, and noted

Graafian follicles from one to four j^ears after the operation, showing that the

gland was functioning.

Alan}’- of my cases have returned to me some months and even 3’ears after the

operation, complaining of s3-mptoms each month of normal menstrual c3*cle

—

swelling of neck and breasts, and pain whore the transplant was situated.

DR. CASHMAN (closing).—I was particularly interested in the report of Dr.

King’s patient where he re.sected a chocolalc C3'st and tho patient afterward became

pregnant in spite of the fact that he .used radium to stop some of the flow.

The use of ovarian grafts is a valuable procedure. We have a series of pa-

tients who continue to menstruate if we remove both ovaries and implant seg-

ments of the ovar3' in the rectus muscle.



SURGICAL COMPLICATIONS DURING PREGNANCY
AND LABOR-

William A. Scott, A.B., M.D., Torokto, Can.

, (From the Toronto General Hospital)

The pregnant woman is sulijeet 1o the same surgical lesions as the

nonpregnant patient and, in many instances, the comiilication of

pregnancy makes little, if any, difference in the management of her

ease. Fi’aetures and otlier traumatic injuries, for instance, have no

obstetric significance. Other.s, such as hemorrhoids and varicose veins,

are more common during pregnancy but require only simple instruc-

tion, or occasionally a minor surgical procedure, such as the opening

of a thrombosed hemorrhoid under local anesthesia. In cases of otitis

media, unless acute, most hernias, and other conditions of no imme-

diate urgencj’’, oiieration is best deferred until after confinement.

Another group of patients arc those in whom the pregnancy itself

requires surgical treatment. These comprise abortions, ectopic gesta-

tions, accidental hemorrhage, placenta previa, rupture of the uterus,

and cesarean section. These conditions would each warrant a sepa-

rate discussion and will not be treated in this paper, which will be

confined to a consideration of those surgical conditions where pregnancy

complicates the diagnosis and treatment. It is difficult for an obste-

trician to be dogmatic regarding the proper conduct of many surgical

conditions, and the views here expressed are the impressions that have

resulted from a study of the histories of the surgical conditions com-

plicated by pregnancy in this hospital during the past eight years.

Many of these patients were seen in the obstetric and gjmecologic

services; the remainder were admitted to the surgical services, and

my knowledge of them, for the most part, is derived only from a study

of their histories. The discussion will be divided into gynecologic con-

ditions during pregnancy and general surgical conditions in the preg-

nant woman.
Fibroids and Pregnancy

Autopsy statistics indicate that about 20 pei‘ cent of women beyond

the age of 35 have fibroids, yet these tumors are reported in only

approximately 1 per cent of pregnant Avomen. It Avould appear, there-

fore, that many of the smaller tumors are unrecognized during preg-

nancy. It is also a fact that the incidence of sterility is increased in

women Avith fibroids. Their presence materially increases the inci-

Bead at tlie Fifty-Sixth Annual Meeting of the American Association of Obste-

tricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 7, a, and

9, 1944.
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donee of abort ion. nli.scarria^^o. premature labor, d.ystoeia, and post-

partum liemoj-rliaye. J3e{*ausc of tbeir tendency to cause sterilit.y and

to result in eom])lications durinjr ])re<i:nancy. myomectomy may be ad-

visable Avhen sterility is the only indication. In many cases the first

subsequent ])rey:nancy may result in abortion or miscarriage. Small

tumors di.seovered during ]U’cs:nancy arc usually of little significance,

and even larfje tumoi-s may not seriously interfere. Size Jilone may
be an indication for myomectomy, and this is particularly true in the

fir.st prejiiiancy. In such eases, myomectomy done before compliea-

eations have developed may re.sult in a miscarriafre but will leave a

uterus capable of future jire<rnancie.s, whereas operation required later

in pregnancy may demand hysterectomy as well as the loss of the

])regnancy. All oases of degeneration of fibroids during pregnancy do

• not require surgical treatment, for the proce.ss firquently becomes

quiescent under conservative management and the pregnancy may go

to term. Torsion of a jiednnculatcd tumor requires immediate operation.

Tahi.k 1. Finr.oms axd ]’i:i;«n'.\n'cv

Number of oases 51
Operation during pregnancy 17
Operation at labor :i

ralliativc treatment 31

Mvomeolomics S

Confined at term 0
Aborted 1

Died (pulmonary embolism) 1

Cesarean section and mvomoctomv 1

ITysfcrcctoniics 12
During pregnancy 10
At labor o

Palliative treatment 31
Delivered at term oo

Aborted 9

In the series xinder study there were 51 cases in which fibroids were

discovered in pregnant women. Of these, 17 required operation dur-

ing pregnancy, 3 were dealt with at the time of labor, and 31 did not

require treatment but only palliative measures.

Seven of the seventeen patients requiring surgical treatment during

])regnancy were treated by myomectomy; five of these were subse-

quently confined at term; one had an incomplete abortion and was
curetted at the time of the myomectomy; and one died of pulmonary

embolism following operation. Ten patients were treated by hy.steree-

tomy for various reasons. One patient, aged 40, ‘with two children,

had a large tumor and had severe pain and slight bleeding when four

weeks pregnant. Under expectant treatment t.he symptoms disap-

peared but recurred a month later. Tlie bleeding was so severe that

it was felt the pregnancy would not go to term. The second patient,

para ii and six months pregnant, had multiple fibroids, was bleeding

freely and having pains at the time of operation. The third patient,
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a primipara, was six weeks pregnant and had a mass of fibroids rising

to the nmbiiicns and was suffering from severe pressure symptoms.
She had two cervical tumors and dense adliesions from a previous

appendectomy. Myomectomy was attempted in one case, in which a

large tumor had undergone degeneration Avhen the patient was six

weeks pregnant, but bleeding at the time of operation necessitated

hysterectomy. The fifth patient, para ii, had a large cervical fibroid

and signs of inevitable abortion. In the sixth patient bleeding had

been present for three weeks, after which pain developed. Hysterec-

tomy was done because of the position of the multiple fibroids. The

seventh patient had four living children, an early pregnancy, and

active pulmonary tuberculosis. In two cases the patients stated that

they had not missed a period and early pregnancy was discovered only

after the specimens were opened in the pathologic department. The

last xratient had four children and had acute degeneration of a large

tumor when three and one-half months pregnant. She was treated

expectantly but did not respond.

There were three cases in which treatment was called for at the time

of labor. The first patient was a primipara at teimr with a tumor in

the pelvis which could not be dislodged by manipulation. She was

delivered by cesarean section and a myomectomy was done. The sec-

ond patient was also a primipara at term
; a large cervical fibroid filled

the pelvis and a cesarean section and hysterectomy were done. The

third patient had had a myomectomy before marriage and had gone to

term in her first pregnancy but was delivered by cesarean section be-

cause of disproportion. She subsequently developed another fibroid

the size of a large orange. This pregnancy also want to term, and

after delivery by section a hysterectomy was done.

Thirty-one patients did not require any surgical treatment during

pregnancy and labor. Nine of these aborted spontaneously; one of

these had x>reviously been delivered at term, and another went to term

in a subsequent pregnanej’’. Twenty-two patients had no untoward

symptoms during their pregnancies and were confined at term. In one

of these, death of the fetus had occurred in utero, thirteen had normal

deliveries, and nine were delhmred by forceps. Six that went to term

had symptoms of degeneration, which responded to expectant meas-

ures. One patient, after a normal delivery, had a postpartum hemor-'

rhage which was followed by irregular bleeding in the puerperium.

Of the thirty-one patients treated expectantly, five had tumors as large

as, or larger than,* a small grapefruit.

It is interesting to note that of the fifty-one cases, thirty-two fibroids

were discovered during the patient’s first pregnancy, seven during the

second pregnancy, eight during the third pregnancy, and four during

the fifth pregnancy. Two of the latter had had stillborn children.

It is very probable that many of the primiparous patients will eventu-

ally require surgical treatment for the fibroids. It is also interesting
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to note that only one of the patients suffered from postpartum hem-

orrhage and tlmt one. required manual removal of the placenta.

Ovarian Tmnors and Pregnancy

Ovarian tumors complicate pregnancy less frequently than do fibroids,

hut conservative measures play a smaller role in their treatment. It is

true that vith small tumors there may be a doubt whether they are

simply retention cysts or neoplasms, and such tumors, if they do not

increase in size, may be left alone until after delivery. The danger

of malignancy in younger women is slight, particularly in the ease of

small tumors. The possibility of twisted pedicle, however, is greater

with the smaller sized tumors, and in those cases treated expectantly

this danger must always be kept in mind. Large ovarian tumors

should always he removed because of the inevitability of distre.ssing

pressure symptoms as the uterus enlarges and because of the danger

of complications such as pressure necrosis, hemorrhage into the tumor,

interference Avith delivery, and malignancy. Borderline tumors, larger

than a small grapefruit, are better removed, but, if possible, operation

‘should be delayed until after the end of the third month. At opera-

tion, the uterus and the opposite ovary should not be handled. If the

corpus luteum of pregnancy is incorporated in the tumor, the post-

operative administration of progestei’one has been advocated as a

prophylaxis against abortion, but even Avhen this is not given many
pregnancies go to term. An ovarian tumor with a twisted pedicle is

an acute surgical emergency demanding immediate operation. If an
ovarian tumor is first discovered during labor and lies above the pelvic

brim or can be displaced to .such a po.sition, labor should be alloAved

to proceed. The danger of a twisted pedicle, however, remains through-

out the puerperium, and operation should be carried out as soon as

any symptoms arise.

Tabli: II. OvAiUAN Tumors ,\n:d Prugnancv

Number of cases (all operated upon) 16
Dermoids 3
Brenner tumors 1
Detention cysts 1
Cystadenomas 11

Course of pregnancy
Abortion 3

Premature labor 1

Term 12
Size of tumor

Small (both twisted pedicles) 2
Medium (four twisted pedicles) 8
Large (one aborted) 6

There were sixteen patients Avith ovarian tumors in this series. Ten
were in the first pregnancy, tAvo in the second, tAvo in the third, one
in the fifth,' and one in the sixth pregnancy. Ail of these patients Avere
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operated upon. One patient was seven months pregnant at the time

of operation for bilateral dermoids; one tumor had a twisted pedicle.

She eame in labor a few days later, and the baby survived. A second

patient was suffering from inevitable abortion at the time of operation

for a large tumor filling the pelvi.s, and a curettage was done at the

time the cyst was removed. Two other patients aborted, one three

and the other twelve days after operation. The remainder of the pa-

tients were delivered at term. Torsion of the pedicle had occurred

in .six patients, in one of wliieh the preoperative diagnosis %vms acute

appendicitis. Bight patients had no .symptoms referable to the tumor.

The remaining two patients complained of pain and bleeding; one

went to term and the other aborted, as noted. Eight patients were

operated upon after they had passed the third month of the preg-

nancy; one of these aborted and one went into premature labor. In

the other six, the pregnancy Avas not di.sturbcd.

The size of the tumors Avas of some interest. In two patients the

tumors Avere small but had twisted pedicles. One of these patients

Avent to term, and the other had premature labor. Eight patients had

medium-sized tumors, of Avhich four had tAvisted pedicles, and tAvo of

these patients aborted. Six patients had large tumors, none of Avhich

had tAvisted pedicles, and one abortion folIoAved operation in this group.

Three of the sixteen tumors Avere dermoids, and one Avas a Brenner

tumor.

Table III. Potassium Pebmaxoaxatk Bup.xs

Number of cases 32
Not pregnant 4
Aborted in hospital 8
Aborted later 4
Confined at term

Treatment
16

Palliative 17
Packing 11
Ligature 4

"We frequently see patients in our clinic bleeding from the vagina

after the insertion of a potassium permanganate tablet in an attempt

to induce abortion. It appears to be a growing belief that this is an

efficient method of producing abortion. In most cases the insertion of

the tablet is folloAved by bleeding from the resulting ulceration, and

this bleeding is intei’preted by the patient as abortion, and, therefore,

it is difficult to conAonce Avomen of its danger and useles.sness. Potas-

sium permanganate tablets can be bought Avdthout a physician’s pre-

scription. There Avere thirty-tAvo of these patients in our Avards in the

last fiAm years. Of these, four Avere not pregnant at all; eight of them

aborted Avffiile in the ho.spital; four left the hospital and sub.sequently

aborted and returned to ho.spital; sixteen of the patients Avent to term,

some of them in spite of severe hemorrhage. Six patients required
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transfusions and all of these went to term. In seventeen the bleeding

had ceased either before the patient entered the hospital or shortly

afterward and required onty palliative treatment.

Many of these patients denied having attempted to produce abor-

tion, but inspection with the speculum revealed the characteristic

punched-out ulcer, surrounded by a deep purple stain, which, once

seen, cannot be mistaken.

Cancer of the Cervix Complicating Pregnancy

The cancer clinic of the Toronto General Hospital treats about eighty

new cases of cancer of the cervix each year, and during the past ten

years only four eases have been complicated by pregnancy. One of

these patients was a woman 32 years of age, who entered the hospital

because of an incomplete abortion, and at the time of the curettage

an early carcinoma was discovered. One patient, four months preg-

nant, had a stage 2 carcinoma of the cervix. The uterus was emptied

by supravaginal hysterotomy and the cancer treated by the usual

radiologic methods. Two patients were discovered to have carcinoma

after delivery, one from our wards and one from another city. The

first, aged 40, para v, had an early carcinoma. Notwithstanding treat-

ment by high voltage and radium, she died in three years. The other

was aged 33, and the cancer was discovered eight weeks after her

seventh confinement. She now has no clinical evidence of the disease

three years after radiologic treatment. On tlie basis of this meager
experience, it is difficult to justify any dogmatic oiiinion, but in

general it is our view that if the iiregnaiicy is near term treatment

can be delayed in the interests of the child, but in other cases the

pregnancy should be terminated immediately after the diagnosis is

made. Abdominal hysterotomy is the method of choice. The carci-

noma is then treated by high Amltage therapy followed by the use of

radium.

Vaginal Cysts Complicating Pregnancy and Labor

Apart from small inclusion cysts near the introitus, the common
cystic tumor of the vagina arises from remains of Gartner’s duet. The

cyst is usually tliin walled and flaccid and frequently is not discovered

during pregnancy. With the onset of labor and the descent of the

presenting part, the fluid in the upper part of the tumor is forced

down and may present as a mass sufficient to encroach sei’iously upon

the diameter of the vagina. By displacing the presenting part and
putting pressure upon the tumor, its contents can again be forced

above the presenting part, which will then descend normally. We
have encountered five .patients witli such tumors, and the suggested pro-

cedure was successfully ean-ied out in four of them. In the fifth it was
necessary to evacuate the contents of the tumor with a syringe.
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General Surg-ical Conditions Complicating Pregnancy

As previously stated, it is our intention to discuss only the more
serious surgical complications of pregnancy. In reviewing the surgical

conditions, however, it was a matter of surprise to discover how many
operations of election were carried out on patients who were pregnant.

It was equally a matter of surprise to find how infrequently abortion

followed such surgical procedures. A striking example of an exten-

sive surgical procedure is that of the patient, four months pregnant,

who developed a pulmonary abscess in the lower left lobe. A lobec-

tomy was done and the patient was .successfully delivered at term.

A list of operations on pregnant patients during this period includes

nephrectomy, removal of a fibromyoma of the jaw, removal of several

nonmalignant tumors, two herniotomies, operations for o.steomyelitis,

open reduction of fractured long bone.s, tonsillectomies, and operation

for mastoiditis.

A'p'pendicitis..—Appendicitis is by far the commonest indication for

an operation of necessity during pregnancy, although the incidence of

the disease is probably no greater dui*ing pregnancy than at any other

time. There seems to be little doubt that acute appendicitis during

pregnancy is a somewliat 'more serious condition than in the nonpreg-

nant patient, and the seriousness increases considerably when the uterus

has risen above the pelvic brim. The localization of the inflammatory

process tends to be interfered with and the probability of general

peritonitis is increased. The necessity of correct diagnosis and early

operation is, therefore, particularly desii-alile, but the great difficulty

appears to lie in making a correct diagnosis. This, of couri3e, also

applies to the nonpregnant patient, but there are certain pitfalls in

diagnosis during pregnancy. Keeping in mind these special difficulties,

to which reference will be made latei’, operation is the safest proce-

dure when the symptoms and findings strongly indicate a probable

acute apiiendicitis, even though the removed appendix is subsequently

found to be not acutely inflamed’.

Tabije IV
, ,

•
'

Operations during pregnancy (G aborted)
. Operations after labor (1 death-)

'

Pathologic Reports
Acute appendicitis
Chronic appendicitis
Normal appendix
Twisted ovarian cyst

Acute salpingitis

Attempted abortion
Cases not operated

Diagnosis not confirmed
Becoming quiescent

Diagnosis changed

18
2
20

8
8

1 .

'1

r-
1

• 11

.3 .

10

24
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There were forty-two pregnant patients sent to the hospital with a

diagnosis of acute appendicitis. In twenty-one of these the diagnosis

was concurred in after admission, although in one patient a diagnosis

of pyelitis of pregnancj’- at seven months was first made, and three

days later it was necessary to do an emergency operation, when a

gangrenous appendix was removed. The patient went into labor pre-

maturely and developed general peritonitis but eventually recovered.

Eighteen of the twenty-one patients with a diagnosis of appendicitis

were operated upon, and folloudng operation six abortions occurred.

There were no deaths. Only six of the eighteen patients operated

upon- were reported as having acute appendicitis by the pathologic

department; eight were reported as having chronic appendicitis, al-

though in one of these the appendix was engorged with pinworms.

One was reported as having a normal appendix. Incorrect diagnosis was
made in three of the eigliteen patients operated upon. One had a small

ovarian cyst with a twisted pedicle; one had an acute salpingitis earlj^

in pregnancy; the third patient was a widow who gave a history of

normal periods and denied the possibility of pregnancy even after

operation. Her symptoms were due to taking dimgs with the idea of

causing abortion. She did not abort, even after operation. The diagnosis

was not confirmed in eleven of the twenty-four patients not operated

upon. The majority of these patients had some pain in the lower right

abdomen and were sent to the hospital with a tentative diagnosis of

appendicitis, but as no other evidence of the disease could be discov-

ered, and 'the pain quickly disappeared, the diagnoses were simply

listed as “not confirmed.” Three patients were thought to have had
acute appendicitis but were definitely becoming quiescent at the time

of admission and were treated expectantly, with the advice that the

appendix should be removed after delivery. In ten patients other

diagnoses were made. One was the vomiting of early pregnancy, one

was diagnosed '‘hysteria,” and one was pyelitis of pregnancy. Seven

patients presented difficulty in diagnosis because of attempts to pro-

duce abortion by medicinal or other means and concealed this informa-

tion. The possibility of error in diagnosis in these cases is great. The
patients complained of low abdominal .pain, often confined to the

right side, which was frequently accompanied by nausea and vomiting.

When mechanical means were employed to produce abortion, abdomi-

nal tenderness and rigidity were sometimes present and also some
degree of fever, and leucocytosis. Abdominal tenderness .may also be

present when intestinal irritants have been taken. Apart from at-

tempts to produce abortion, the vomiting of. early pregnancy is not

infrequently aceomiianied by localized abdominal pain.

In addition to these cases of appendicitis - during pregnancyj two
patients -developed acute appendicitis during labor. In both inslanees

the diagnosis .was missed- during the process of pai-turition, but one
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case was recognized a few hours after delivery and the patient was
successfully operated upon. The second case was not recognized as an

acute appendix until the third day after delivery, and by the time the

operation was performed the appendix had ruptured and a general

peritonitis had developed. This patient died.

Intestinal Obstruction ,—Intestinal obstruction occurring during preg-

nancy presents many difficulties in diagnosis, and the delay in opera-

tion due to these may prove fatal. The obstruction is usually second-

ary to pre-existing adhesions, and the danger of its occurrence is ac-

centuated by the mechanical effects of the enlarging uterus. It some-

times arises when no previous operation has been performed and, in

these cases, a history suggestive of appendicitis or a previous pelvic

inflammation may be obtained. The difficulty in diagnosis is due to

the fact that the classical symptoms of cramplike abdominal pain and

vomiting are not infrequently seen in normal pregnancy. After de-

livery, either normal or operative, ileus occasionally develops, and the

marked distention is sometimes mistaken for mechanical obstruction.

Such cases of ileus may be accompanied by vomiting, but eramplike

abdominal pain is usually absent. It sometimes requires great clinical

acumen to avoid operating upon nonobstruetive ileus and to operate

early when true obstruction exists.

Table V. Intestinal Obstruction

Number of cases 7
Number of operations 6

Carcinoma of the sigmoid 2
Adliesions 2
Strangulated umbilical hernia 1

Postoperative obstruction I

Treated expectantly 1

In this series there were seven cases of intestinal obstruction during

pregnancy. Two were due to carcinoma of the sigmoid. One of these

was in a woman 42 years of age and a colostomy was done. She was

seven months pregnant in the fourth pregnancy and had a premature

labor. She survived the operation but died in two months. The other

patient was 32 years of age and was seven and one-half months preg-

nant in the first pregnancy. Medical induction was done before opera-

tion and a live baby obtained. The patient was operated upon two

days after delivery and died the following day. Two cases were due

to adhesions. One patient was four months pregnant and subacute

obstruction from a previous appendectomy was diagnosed. At opera-

tion many adhesions were encountered but no acute bowel obstruction.

The patient was delivered at term. The other patient had an acute

small boAvel obstruction due to adhesions following a previous opera-

tion for ovarian cyst. She was operated upon when four months

pregnant in the second pregnancy and the obstruction was relieved.
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She was subsequently confined at term, and a month later developed a

volvulus whicli required intestinal resection. In the fifth case, the

patient was six months pregnant in the fifth pregnancy. An umbili-

cal hernia had been present for several jmars and became strangulated

with symptoms of obstruction. At operation strangulated omentum
only was encountered. The patient Avas delivered at term. The sixth

case AAms of unusual interest. The patient entered the hospital Avhen

three and one-half months pregnant with general peritonitis. A month

previously she had been in the hospital Avith a potassium permanga-

nate burn. When operated upon for general peritonitis, the right tube

and the appendix Avere both removed, but it could not be decided

Avhetber the peritonitis Avas secondary to the previous permanganate

lesion or to an acute appendicitis. Three Aveeks after the primary

ojieration she dcAmloped acute intestinal obstruction requiring a second

operation, folloAving Avhich she aborted. After a stormy convalescence,

she reeoA’-ered. The last patient had had seven pregnancies, the last

of Avhieh had been at term five months previously. She Avas again tAvo

months pregnant and Avas sent to the hospital AAdth a diagnosis of acute

obstruction. The symptoms, hoAvever, subsided under expectant treat-

ment
;
the patient Avas not operated upon and Avent to term. This case

AA^as probablj^ not one of intestinal ob-struction although it AA^as so diag-

nosed. Although no history of interference could be obtained, it Avas

more probablj’- the real cause of her symptoms.

Hyperthyroidism During Pregnmicy.—Some enlargement of the thy-

roid gland occurs in nearly a third of all pregnant Avomen. This, in

addition to the frequent nervous instability of pregnancy, often accom-

panied by tachycardia, may rouse the suspicion that hj^perthyroidism

is present. The true diagnosis is made more difficult by the fact that

the basal metabolic rate is often raised during pregnancy. Baer’s

study shoAved forty-four normal Avomen Avith basal metabolic rates of

plus 30 to 55 during the last trimester of their pregnancy. Some ob-

seiwers maintain that pregnancy does not alter the course of exoph-

thalmic goiter, AAdiile others believe that pregnancy tends to aggraAmte

its course. Hyperthyroidism accompanies tAvo distinct types of thy-

roid disease: diffuse hyperplasia of the gland (exophthalmic goiter)

and nodular hyperplasia. In the former, remissions are not uncom-

mon, although recurrent exacerbations are the rule, any one of AAdiich

may proceed to a thyroid crisis. On the other hand, an adenomatous

goiter Avith toxic symptoms usually becomes progressh’-ely Avorse, and
the effect of iodine therapy is not only uncertain, but transitory at

best. Those observers Avho believe that hyperthyroidism is frequently

made worse by pregnancy advocate the emptying of the uterus. It is

our opinion, however, that therapeutic abortion is not indicated in

these patients, and the hyperthyroidism should be treated appropri-

ately without regard to the pregnancy. When operation is indicated,
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it may be earried out with little, if any, greater risk than in the non-

pregnant X)atient. On the othej- hand, if a patient with exophthalmic

goiter responds to medical treatment, and the pregnaney is advanced,

it is probably best to delay ojmration until after delivery,

Tabw: ITYi'EimiYiioimsjf

Number of cases 9
Number of operations 3
Number of abortions 0

Simple colloid goiter rj

Hyperplasia due to pregnancy
Toxic adenoma (operated)

1

2

Exoidithalmic goiter (operated) 1

There wei'O nine cases in this series in Avhich the patients were ad-

mitted to the hos])ital with a diagnosis of hj’^perlhyroidism during

pregnancy. Of these, five diagnoses at the hospital were simple colloid

goiter, the symptoms being intei-preted as the result of pregnancy.

They Avere all treated expectantly, and all went to term. Three of the

patients Avere in the first pregnaney, ojie in the sixth, and one in the

eighth. One Avoman, Avho Avas three and one-half months pregnant,

had a goiter Avith suggestiA’-e symptoms. It Avas decided, hoAvever, that

the goiter Avas a hyperplasia due to pregnancy. She Avas not operated

upon and Avent to term. Three cases Avere true toxic goiters, one being

an exophthalmic goiter, and the other tAvo toxic adenomas. These

patients Avere three months, five months, and seven months pregnant,

respectively. Tavo of them Avere primiparas and the third Avas in the

fourth pregnancy. All three patients Avere operated upon and in no

case did miscarriage occur. Tavo of them had a very stormy con-

valescence, but all three recovered.

Summary

1. When fibroids comi^licate pregnancy, conservatism in treatment

is usually indicated.

2. OA'arian neoplasms usually z’e(|uire operation dui’ing pregnancy.

3. Correct diagnosis of appendicitis during pregnancy is frequently

difficult.

4. Symptoms due to the pregnancy or to attempts to produce abor-

tion may lead to erroneous diagnosi.s. A large percentage of pregnant

])atients sent to hospital because of acute appendicitis do not haA^e the

disease.

5. In the treatment of hyperthyroidism and ]n-egnaney the foIloAving

points are important; (a) Is hyperthyroidism really present? (h)

If so, is the condition an exophthalmic goiter, or a toxic adenoma?

If the former, conservative treatment Avill often be satisfactory, hnf

if toxic adenoma is present, surgical treatment is indicated.

170 St. George Street.
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Discussion

DE. FEEDEEICK H. PALLS, CniCAGO, III.—^^Ve note in general a thread of

conservatism running through the management of these cases •whicli Tve highly

approve. We see also a willingness to accept the responsibility of performing an

unnecessary operation when tlie diagnosis •urns in doubt in order to safeguard

the patient from the risk of development of lesions so far advanced as to be

be3’-ond surgical remedj*. In this viewpoint •we also concur.

We would like to stress the value of corpus luteiim extract injections as a

prophjiactic measure to avoid abortion in all of these surgical complications of

pregnanc5
’’. We would also suggest that it •^%'ould be for the benefit of all con-

cerned if all surgical procedures of pregnant ivomen have the benefit of obstetric

consultation before surgical treatment is applied. This would result in a better

understanding of these relatively' rare complications bj' the surgeon and the

obstetrician and better treatment for both mother and baby.

With regard to ovarian tumors "we tend to conserv'atism unless there is evi-

dence of rapid increase in size or twisting of pedicle either ante or post partum.

During labor, if cy'sts block the inlet paracentesis maj' be emploj'ed for decom-

pression.

For cervical carcinoma, if operable, hysterectomy' should be done regardless

of the pregnancy', follow'cd by' x-ray' and radium. It is a rare condition but

probably' not as rare as Dr. Scott’s figures ivould indicate. For y'ears no case of

this kind w'as diagnosed at the Cook County Hospital in Chicago. In the last

two years eight cases u'cre recognized because the staff had become conscious

of the possibility of such complications. It is significant that tivo of these cases

were not discovered until after delivery. This means that either the patients

were not examined by' the obstetrician attending the case or they' were not recog-

nized as carcinomas wlien seen bcause of the rarity' of the lesion. How can w'e

diagnose an early' carcinoma of the cervix without a vaginal examination and

careful inspection of the cervix with a good light, follo^u'ed by biopsy in suspected

cases?

In handling vaginal cysts v,'c would evacuate with a sy'ringe at labor and
dissect out later.

In 44 patients with a tentative diagnosis of appendicitis only' ti\'enty were
operated upon and ten proved to have acute appendicitis at operation. These

figures illustrate the desirability of a conservative attitude. Wlien, hoivever, the

pregnant U'oman develops the symptoms of acute appendicitis in sequence, as

pointed out by' Dr. J. B. Murphy, pain diffuse then local, nausea and vomiting,

chill, leucocy'tosis, right rectus rigidity', operation should not be deferred. It is

well to remember that after the fiftli month the pain and tenderness are not over

]McBurney'’s point but higher due to upi\'ard displacement of the appendix unless

bound down by- adhesions following previous attacks.

In three of seven cases so diagnosed the patients did not have intestinal ob-

struction. In the first case of carcinoma of sigmoid, careful management of the

bowel might have permitted the patient to go to seven and one-half months or

longer, n'hen induction might liave saved tlie baby. With a tumor developed to

this degree the outlook for the mother is poor and delay' of operation for a few
weeks to give the baby' a better chance is justifiable.

There is almost always some hyperthy'roidism during normal pregnancy as

sho^wn by increased size of the gland and increased basal metabolic rate and
other sy'mptoms of hy'peractivity of the thyroid gland. This is phy'siologic and
desirable. When this increase of gland activity goes bey'ond the physiologic

limits, toxic symptoms may demand treatment. Bed rest and Lugol’s solution

are all that are necessary in the great majority of cases. Tliis may' be continued
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for weeks during pregnancy, the opinion of many thyroid surgeons to the con-

trary notwithstanding.

Following labor, which is usually vcrj' well tolerated, the acute symptoms of

hyperthyroidism usually subside and operation is not necessary. We have not

had to operate upon a single patient before the termination of pregnancy. Preg-

nancy in the woman who has previously been operated upon for hyperthyroidism

may be a complicated therapeutic problem. Such patients may become very

nervous following delivery of the baby and in one of my patients suicide resulted.

I would disagree with Dr. Scott in the statement that fractures and other

injuries have no obstetric significance, and I assume that he did not mean this

statement to be taken literally. For example, abortion is certainly predisposed

to and rupture of the uterus lias been ascribed to violent trauma. There is some

evidence to show that fractures do not alwaj’s heal as well as in the nonpregnant

woman, which may be due to altered calcium metabolism during gestation.

Varicose veins maj’- become thrombosed and may predispose to pulmonary

embolism cither ante partum or post partum.

As mentioned, about 20 per cent of women bej’ond .35 years have fibroids,

but relatively few of tliese become pregnant. Women under 25 j’cars rarely

have fibroids of sufficient size to influence the course of pregnancy and labor.

In our experience 40 per cent of the cases needing surgical intervention is too

high, but the indications given in the cases here reported seem entirely justified.

Myomectomy is especially adapted to subserous variety. In cases of sterility

mtli submucous fibroids, abdominal hysterotomy should be done. In such ca-ses,

if pregnancy results, cesarean section is advisable, especially if the patient is an

elderly primipara,

DE. WILLIAM H. VOGT, St. Louis, Mo.—

A

matter that interested me vas.

the handling of a case of carcinoma of the cervix associated with pregnancy.

Dr. Scott said tliat the desirable tiling to do in late pregnancy is to wait for a

short time, do a section, and then treat the cervical stump with radium. In the

early cases he advises the emptying of the uterus, preferably by hysterotomy,

and then treating the case in the usual manner with radium. In a Catholic

hospital where I work you cannot empty a uterus for a pregnancy associated with

a carcinoma, but you are permitted to take out that uterus. If it i.s not an

operable case, we would ordinarily use radium, but this would probably produce

an abortion.

DE. HEEBEET E. SCHIMITZ, Chicago, III.—I shall attempt to answer the

question of Dr, Vogt because I, too, work in a Catholic hospital. In a case of

carcinoma of the cervix complicating pregnancy, we arc permitted, as Catholics, to

treat the carcinoma. If it is before the period of viability, we may use x-ray

therapy ajiplied externally because we are not attempting to destroy the innocent

victim but are treating the carcinoma. If the fetus is viable, we remove the preg-

nancy by cesarean section, which is permissible, and then treat the carcinoma either

by total removal of the uterus or by leaving tlie uterus behind. If the uterus is

left behind, we may begin external irradiation two or three days postoperatively,

sterilize the carcinoma as much as possible before tlie insertion of radium, which

should not be done before complete involution has taken place.

DE. JAMES E. BLOSS, Huntington, W. Va.—In Marcli a DBA case was

brought in to us, a para vii, who had been in labor under the care of a midwife

for four days. Examination showed a very extensive carcinoma of the uterus and

a dead fetus. A classical cesarean section was done. It was found that the base

of the bladder and the sigmoid were incorporated into a malignant mass so that

one could not even attempt a hysterectomy. A drain was put in on each side of
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the uterus, the patient T\’as given three transfusions of bank blood and deep x-raj’’

therapy started ten days after operation. Six Tveeks later this patient vas able

to walk out of the hospital. The drainage had stopped and the abdominal wound

was closed. She went home to the country and she is still alive.

DE. WILLARD R. COOKE, Galveston, Texas.—I can agree very fully with

all the principles enunciated in the paper except in regard to the treatment of

iibromyomas during pregnancy. Although we have many cases of fibrorayomas

complicating pregnancy in our part of the world, we have not done a myomectomy
during pregnancy for over tAventy-five years except in cases of acute necrosis and in

one or two cases where the abdomen was opened in error and the fibromyoma ex-

posed. .^Ordinarily we do not do a myomectomy at the time of cesarean section

unless there is some real indication for it because of the risks of additional

serious hemorrhages and of disseminating potentially infected fluids and clot.

Unless there is a real indication for myomectomy, we prefer to treat cases of

flbromyomas by hysterectomy, unless we Avant to preserve the uterus for future

childbearing. Myomectomy for multiple or large fibromj^omas is frequently

justifiable and should be done without hesitation in cases of sterility in which

the tumor is considered as a potential factor in the sterility. As a general rule,

flbromyomas which are not giving rise to symptoms are merely kept under

periodic observation, operation being resorted to only for specific indications.

Complete or supraA’-aginal h3'sterectomy is usually selected on the basis of the

condition of the cerAux and of the factor of added risk invoh’^ed in cases of

technical difficulty in the performance of complete hj’^sterectomy.

DR. SCOTT.— belieA'e if a patient with cancer of the cervix and a non-

viable child came under my care, and I was allowed to remove the uterus, I would

do so bj^ subtotal hysterectomy. Our treatment of cancer of the cervix begins

with deep x-ray therapy lasting four to eight Aveeks, after which radium is

applied. It is m)'- opinion that in such cases there is no advantage in doing an
ordinarj' total hj’-sterectomy in place of a subtotal.

Regarding our myomectomies, seven were done during pregnancy and one at the

time of labor. Some of these had undergone degenerative changes which did not

respond to treatment; in other cases it was our opinion that the size or position

of the fibroid made operation advisable during the pregnancj'.

As to the importance of surgical consultation, I agree most decidedl3L The

closer cooperation betAveen the general surgeon and the obstetrician and g3'ne-

cologist, the better for both. There was a time when man3' surgical and some

medical conditions were found to be complicated b3' pregnanc3q that the opinion

of the obstetrician was sought solel3' on the question of AA'hetlier or not the uteru.s

should be emptied. This, in general, is no longer true.



PEEGNANOY FOLLOWING MYOMECTOMY-

Koukrt D. Musssicy, M.D., Lawkexce M. Eandall, M.D., an’u

Leo W. JIoyle, M.D.f Rocin:sTER, ]\Tinn.

(From ihc- Section on Obstetrics and Gynccoloui/, Mayo Clinic)

FIBROMYOMAS of tlie iitcnis requiring treatment frequently are

encountered in Jionpregnant women of the childbearing age, and

occasionally it becomes necessary to treat such tumors surgically in

the course of pregnancy. If one could disregard the childbearing

function of the uterus among the former group of patients and the

presence of pregnancy in the latter, the problem of treatment in the

majority of eases would be solved by the performance of hysterectomy

or by the use of irradiation. However, in many eases of fibromyoma

of the uterus it is highly desirable to conserve the j-eproduetiye func-

tion by avoiding the employment of these measures, if this is consistent

with the relief of symptoms and with sound surgical judgment. In

employing such conservative treatment one must be mindful that the

tumor may be unrelated to past or possible future infertility and that

myomectomy may not influence favorably the patient ^s obstetric fu-

ture. Subsequent to myomectomy, .symptoms may occur or myomas

may reappear and require surgical treatment or irradiation; also, be-

cause of the nature of the operation, complications occasionally may
develop as thej'^ did in four of the cases which we shall consider. Such

complications are less likely to occur after hysterectomy.

Interest in these con.siderations led us to review a group of cases in

which women le,ss than 45 years of age had undergone abdominal

myomectomy. We selected 250 cases in which myomectomy was per-

formed between Jan, 1, 1925, and Dec. 31, 1940, inclusive. In all of

the selected cases, the patients had been married more than three

years and previously had not received treatment which would de-

crease their fertilit3^ No case was included luiless one or more mjm-

mas of 1 cm. or more in diameter were imbedded in the uterine wall.

No case of adenomyoma was included.

In twenty-nine of the 250 cases, the patients "were pregnant when

the myomas were found. Tubal pregnancy was present in four of the

twenty-nine cases and myomectomy was performed at the time of

tubal resection. In two eases eesai’ean section and myomectomy were

performed at term. In the remaining twenty-three eases myomectomy

was performed in the course of intrauterine pregnancy. In two or

these cases, the fetus was removed by hysterotomy in the course ol
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extensive myomectomy. In seven cases spontaneous abortion occurred

after myomectomy. In two cases premature labor occurred and the

infants died. In the twelve remaining cases the pregnancy continued

to full term. In two of these eases the infants died. One of these

deaths was due to hydrocephalus and the other was due to birth trauma.

Fetal mortality is high in eases in which myomectomy is performed in

tlie course of intrauterine pregnancy. In the twentj’-three cases just

mentioned and in two cases in which cesarean section and myomectomy
were performed at term, twelve infants survived.

In sixteen of the twenty-nine cases in whicli tlie myomas were found
in the course of pregnancy, the patients subsequent!}'^ became pregnant
and gave birth to twenty-three children.

One of us (R. D. M.) and IlardAvielc^ reviewed thirty-two cases in

which myomectomy was performed in the course of pregnancy at the

Mayo Clinic and found that abortion or premature 'labor occurred in

fifteen of the cases. Pierson- reported that abortion or premature lalior

occurred in 24.1 per cent of 250 cases in whicli myomectomy was per-

formed. Counseller and Bedard reported similar results.®

Pew complications occurred in the tivelve eases in which intrauterine

pregnancy continued to full term after myomectomy was performed at

the clinic. Persistent ‘'spotting” occurred in one ease. Cesarean sec-

tion was performed in one case because of heart disease. Spontaneous
delivery occurred in seven cases. In one ease in which the child was
delivered through the vagina, the placenta had to be removed manually.

The indications for operation v'ere as follows: Pour of the twenty-
nine patients were operated on because of ectopic pregnancy. In seven-

teen cases operation was performed for a tumor in the pelvis associated

with pregnancy. In three of the seventeen eases the pregnancy was not
diagnosed before the operation. Pour patients had sjmiptoms caused by
degeneration of the fibroids.' Uterine bleeding occurred in one ease. In
one ease operation was performed for an ovarian cyst ivith a tivisted

pedicle and uterine myomas. As stated previously, in two cases myo-
mectomy and cesarean section were performed at full term.
C-

In eighty-two of the 221 eases in ivliich the patients were not pregnant
when myomectomy was perfoianed, there was a history of infertility

prior to the operation. Eight of the patients subsequently conceived

twelve times (one set of twins) and gave birth to a total of eleven living

children.

In seventy-six (30 per cent) of the entire series of 250 eases, signifi-

cant evidence of myomatous changes in the uterus occurred after myo-
mectomy. In fifty-one of these cases some form of treatment was neces-

sary. Surgical treatment was employed in forty-two cases and irradia-

tion was used in nine.

One hundred one of the 250 patients became pregnant 167 times
after myomectomy. One patient became pregnant six times, two became
pregnant four times, fifteen became pregnant three times, twenty-five

became pregnant tvdce, and fifty-eight became pregnant once. In these

167 pregnancies there were thirty-one abortions, one ectopic pregnancy,
three stillbirths, four neonatal deaths, and 128 surviving infants, one of
whom was premature. One of the neonatal deaths occurred at the
twenty-sixth week of gestation; one occurred in a case of placenta previa
and one occurred in a case of premature separation of the placenta. In
the remaining case the cause of death Avas not determined.



510 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

In five cases persistent spotting of; blood from the vagina occurred
during pregnancy. In two of these eases there was great irritability of
the uterus winch was accompanied by cramping

; in all of these eases the
pregnancy continued to term. Premature labor occurred in two eases,

placenta previa in two, delayed postpartum hemorrhage in two, and
premature separation of the placenta, ectopic pregnancy, and circum-
vallate placenta in one case each. Cesarean section was performed thir-

teen times. In five eases it was performed because of the presence of

fibroids; in one of these cases a Porro operation was performed. In the

remaining cases, cesarean section w’as performed for reasons other than
the mjmmas.

Comment

Bonney, in 1918^ and in 1922,*^ and W, J. Mayo®’ ’’ and other authors

advised myomectomy, if feasible, instead of hysterectomy in the treat-

ment of uterine myomas in cases in which the patients are women of the

childbeai’ing age. To substantiate their statements they I’epoi’ted a sig-

nificant number of cases in which good results were obtained. In eases

of uterine fibromyoma in wliich the patients are young women, operative

treatment commonly is undertaken because of excessive bleeding and an

operation sufficiently complete to control this .symptom must be per-

formed. It is evident that in many cases the final selection of the

type of operation cannot be made until the abdomen has been opened.

In some cases hysterectomy is necessary. Consequently, before the

operation is undertaken, the patient should be informed that the final

decision relative to conservation of the reproductive function cannot

always be made preoperatively.

Our experience, as well as that of other authors, indicates that myo-

mectomy has very little effect on the course of future pregnancies. In

our series of cases the incidence of complications of delivery increased

somewhat, but with modern obstetric and surgical care the increased

risk certainly is not prohibitive. As previously stated, in 101 of the

250 cases, pregnancy occurred 167 times after myomectomj’^ was per-

formed. In 135 of the 167 instances the pregnancy continued to terra or

nearly to term. In twelve, or 9 per cent, of the 135 instances the child

was delivered by cesarean section. It is evident, therefore, that cesarean

section was required more frequently than it is in an average group of

obstetric cases.

It is difficult to evaluate the role of uterine myomas as a cause of

infertility without the benefit of a complete examination of all fac-

tors influencing fertility in both men and women. It frequently is not

possible to investigate safely tubal patency in the presence of myomas

which are producing symptoms. The opinion prevails that the fertility

of -women decreases in the pi-esence of myomas. The fact that only

eight of eighty-two patients who complained of infertility prior to

myomectomy subsequently conceived would seem to be in agreement

with this statement, although we have no knowledge of other faetor.s

which may have contributed to the infertility. It is significant, how-
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ever, tliat Brewer and Jones® did not find evidence of abnormal physio-

logic activity of the ovaries in their studies of the corpus lutenm and
endometrium in cases of uterine myoma.
The term ‘‘recurrence” has been applied to the subsequent appear-

ance of uterine myomas after myomectomy. Bonney®’ has empha-

sized repeatedly the incorrectness of this term. Perhaps the term

“reappearance” is better than “recurrence.” Bonney has said that

“recurrences” represent the growth of small myomas that were ac-

tually present at the time of myomectomy or the development of en-

tirely new growths. He said that fibroids reappeared in only nine

of 379 cases. The explanation of this amazingly low figure is probably

due to Bonney ’s performance of a most complete myomectomy. Fre-

quently, in the course of operation, Ife opened the uterine cavity to

avoid overlooking a tumor. He emphasized the advisability of remov-

ing all myomas and illustrated his opinion by stating that in one case

he removed 125 separate tumors. Significant uterine myomas ap-

peared subsequent to myomectomy in 30 per cent of our 250 cases.

Further treatment was required in 20 per cent of the 250 eases. The

chance that further treatment may be necessary will have to be as-

sumed by the patient in exchange for the attempt to preserve tlie func-

tion of reproduction. It is interesting to note that those patients who
did not become pregnant after myomectomy showed a slightly higher

incidence of “recurrence” than did those who subsequently became

pregnant.

A brief resume of the eases in which myomectomy was performed in

the course of pregnancy has been given in order to emphasize two

points. First, in the course of pregnancy complicated by uterine

myomas, conditions may arise which require surgical treatment. Sec-

ond, myomectomy does not carry undue risk for the pregnant Avomen

but the fetal mortality is high
;
in twenty-three cases of intrauterine

pregnancy in tins series, only ten infants surAdved, Because of rela-

tiA'-ely high fetal mortality, remoAml of myomas from the pregnant

uterus should be done only in cases in Avhich the indications are com-

pelling.

A sahmge of 128 children in 167 instances of pregnancy in 101

Avomen, who preAdously had undergone uterine myomectomy instead

of hysterectomy or irradiation for fibroids, seems to justify myomec-

tomy in selected cases in Avhich the patients are Avomen of the child-

bearing age. It is recognized that after myomectomy, patients run

more risk of remote postoperative complications, such as intestinal

obstruction, than they do after hysterectomy, Avhich can be accom-

panied by peritonealization.
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Discussion

DR, HERBERT E. SCIHIITZ, Chicago, III.—When tiijromyoinas of the uterus

cause symptoms which necessitate .surgical intervention for tlieir relief, the age of

the patient must influence the surgical jirocedurc performed. In many ca.ses it is

necessary to preserve the menstrual function because of the psychic depression

which is produced in a young woman by the loss of her menses and her child-

bearing availability. M3'omectomy for the relief of steriliU* should onlj' be

considered if the lesion is an obstruction to the ovum or is responsible for men-

strual disturbances and the resultant endometrial changes, and after all other

studies have failed to reveal the cause of the infertility. Great care must be

exercised in those patients presenting themselves because of increased bleeding,

as this maj' be an endocrine imbalance in which the associated mj'oma plaj’s no

part. Unless the mj'oma disturbs the endometrium because of its close proximiW

or direct interference, it most likel\' is not responsible for the menstrual dis-

turbance.

That pregnancy* will follow m.vomectomy is .shown bj' the statistics of the

authors. If we were given more data about previous fertilitj' studies in these

eight cases and the associated palhologj' found at the time of operation, other

causes re.sponsible for the infertility' might be revealed. We should hesitate to

advise my'omectomj' for the relief of sterility if other indications for surgical

therapy' do not exist. Camxibell, in his report of a series of cases from the .lohns

Hopkins Clinic, has shown that pregnancy may exist in a myomatous uterus with

little serious disturbance during pregnancy' or the first stage of labor. The in-

cidence of forceps delivery was higher in the second stage and in the third stage,

postpartum hemorrhage and adherent and retained placenta were found to occur

more frequently'. During the puerperium involution was often delay'ed.

My'omectomy' during pregnancy should be reserved for those cases .showing

definite symjjtoms of degeneration of the tumor because of interference or dis-

ruption of blood supply'. Pain or tenderness over a tumor without other signs of

degeneration or the finding of a tumor should not be considered as c.ause for sur-

gical interference. If the tumor is obstructive because of its location in the

pelvis, the patient should be carried to term and then have the tumor removed at

the time of section.

The .slightly' higher incidence of complications occurring with pregnancy' fol-

lowing myomectomy' should not influence our choice of the procedure. As stated

by the authors, “With modern ob.stetric and surgical care the increased risk

certainly is not prohibitive. ’ ’

DR. EMIL NOVAK, BALTuroKE, Md.

—

It is quite generally' agreed that in .some

as yet unknown fashion myomas of the uterus tend to produce at least a relative

infertility. On this point my' viewpoint is different from that of Dr. Schmitz,

because I believe that myomectomy' is not infrequently' indicated in the case .of

y'oung women who are extremely' anxious for children and in whom careful study

has apparently' eliminated other causes of sterility. Any'one who has carried out

this procedure in any' great number of cases must have been impressed with the

considerable proportion of successes which it y'ields, pregnancy' often occurring

rather promptly after operation following even years of sterility. Certainly' the

justification for my'Omectomy' even with tumors which are sy'rnptomless except for
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the associated sterility is far greater than, for example, the performance of tubal

plastic procedures in sterility due to tubal closure. Even these are justified if,

but only if, the patient understands fully the slimness of her chances.

A further advantage of myomectomy for this indication is that these tumors

undoubtedly in some cases predispose to miscarriage in the event of pregnancy.

Finally, if myomectomy is not done, the tumors may later show such increase in

size and number that hysterectomy rather than myomectomy may be considered

necessary, and the patient’s chances for children are forever lost.

While in most myomectomies we deal chiefly with intramural or subperitoneal

growths, we should not hesitate to invade the uterine cavity
.
should this be

necessary. In one of my patients a vaginal hysterotomy was done for a rather

large submucous growth, but the operation revealed numerous other growths,

submucous or interstitial, which could be peeled out from within the uterus. It

seemed that practicallj^ all the endometrium was removed, and yet this woman
became pregnant within a few months and was later safely delivered by cesarean

section.

DR. JAMBS E. DAVIS, Ann Arbor, Mich.—The position of the myoma may
determine the safety of its removal. Some subserous myomas can be removed as

easily as warts from the skin surface. The blood supply of the tumor may also

determine the safety of its removal. Finally, the histologic structure may
have an important bearing upon the safety. A myoma that is degenerating may
be quite safe to remove, while one that has a rich blood supply, is composed of

rich muscle structure, and is in a position to interfere with the continued normal
physiology of the uterus cannot be removed very easily nor with much safety.



/RUPTURE OF THE UTERUS-

Frederick J. Lynch, M.D., Boston, SIass.

(From the Department of Obstetrics, Tufts College Medical School)

Rupture of the uterus has occurred at tlie Boston City Hospital

forty-four times in the last twenty-five years. During this period

there have been 41,706 deliveries, which is an incidence of 1 in 1,118.

In considering the occurrence of rupture of the uterus in a clinic con-

ducting an emergency seiwice, it must be realized that the frequence of

this condition is high because of the number of complicated and poorly

handled cases which are referred to the hospital after the patients liave

been in labor for many hours. It also may be stated that the incidence

of ruptured uteri occurring at home is probably greater than the actual

number of eases wliich are reported. This is due to the fact that many
have produced little in the way of symptoms to arouse concern or are

wronglj'- diagnosed. Some are pui'posely overlooked, such as the fatal

cases which occur following accouchement force or the injudicious use

of pituitrin. The deaths in these cases not infrequently are reported as

being due to hemorrhage and shock.

Causes

The causes of rupture may be classified as traumatic and nontrau-

matic. In the first group are included those cases which are associated

with external trauma, such as a fall or blow, intemal podalic version,

accouchement force, the use of forceps through an incompletely dilated

cervix, and the manual removal of the placenta. Additional external

trauma may have its origin in the rmskillful introduction of forceps

blades, the forceful rotation of the posterior fetal head, or the manipu-

lation of destructive instruments for the removal of a dead fetus.

Forceps failure followed by version constituted the most frequent

cause of ruptured uterus in the traumatic group in this series of cases.

This sequence of events must be considered as having been due to an

error in obstetric judgment. If the head after many hours of labor

cannot be pulled through the pelvic bi’im, it is incontrovertible evidence

that the patient should have been delivered by cesarean section, and in

many cases this operation could have been done after the patient had a

reasonable test of labor.

The reprehensible dragging of a head with traction forceps tlu’ough

an undilated cervix is an obvious cause of rupture of the uterus. The

*Read at the Pifty-Sixth Annual Meeting- of the American AsssMiatlon

tricians. Gynecologists and Abdominal Surgeons, Hot Springs, Va., sept, i,
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Table I. Classification of Cases According to Cause

num-
ber
OF

CASES

TYPE OF CASE

PER-
CENT-
AGE OP
TOTAL
NUMBER

MOTH-
ERS
DEAD

MOTH-
ERS

LIVING

MATER-
NAL
MOR-

TAI.ITY

(PER
CENT)

BABIES
DEAD

BABIES
LIVING

FETAL
MOR-
TALITY
(PER
cent)

12 Forceps failure

and version

27 8 4 66 9 3 75

11 Previous cesarean
section

25 5 6 45 10 1 90

8 Version, trans-

verse presenta-
tion

18 5 3 62
1

8 0 100

5 Spontaneous rup-
ture

11 0 5 00 5 0 100

1 Manual removal
of placenta

2 1 0 100 1 ,0 100

1

1 High forceps 2 0 1 00 0 100
1 Low forceps, im-

pacted shoulders
2 0 1 00 0 100

1 External trauma 2 1 0 100 0 100
1 Normal delivery 2 1 0 100 0 1 00
1 Pituitrin 2 1 0 100 0 100
1 Accouchement

forcd
2 0 1 00 II 0 100

1 Hydrocephalus,
version

2 1 0 100 D 0 100

44 23 21 52 39 1
5 89

use of instruments, even in cases in which the cervix is thought to be

fully dilated, can occasionally result in marked damage because, until

the head is on the perineum and in sight, complete retraction of the

cervical os has not taken place.

If the lower uterine segment has thinned out to its greatest capacity,

it is understandable that cervical dilatation, which would ordinarily

result in a simple tear, might cause the splitting of the overstretched

lower uterine segment. The application of forceps in the high or mid-

position, particularly if a slight rim of cervix is present, results in a

forceful dilatation which may produce a tear involving the lower uterine

segment. Rarely does a tear which accompanies a normal delivery ex-

tend beyond the cervix, Jmt this unfortunate accident occurred in one

of our cases, resulting in the patient’s death.

The alisence of placenta previa from this series of cases may be ex-

plained by the reason that very few patients at the Boston City Hos-

pital witli this diagnosis have been delivered other than by cesarean

section in the past twenty-five years. This condition was formerly

responsible for many cases of ruptured uterus, partieulax'l}'- so when the

treatment adopted was the indefensible accouchement force. As a result

of the placenta being inserted in the lower uterine segment in these

cases, this part of the uteims is extremely soft and friable and any at-

tempts at artificial dilatation frequently result in extensive tearing.

This is also true even when hydrostatic bags are used. After the expul-

sion of the largest bag, cervical dilatation remains incomplete, and when
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the head is draAvn through the cervix -wuth the use of forceps or version,

a tear occurs which frequently involves the lower uterine segment with

the production of a ruptured uterus.

The iiontraumatic causes for rupture of uterus may be listed as

scars in the uterine wall due to previous cesarean section, curettage,

salpingectomy with removal of uterine cornu, the manual removal of

an adherent placenta, fatty or fibrous degeneration of the uterine mus-

culature, faulty development and malposition of the uterus, multi-

parity, and multiple pregnancy. Additional contributing causes may
be malignancy, hydramnios, abruptio placentae, and inflammation as-

' soeiated with previous puei'peral sepsis. To these may he added dys-

tocia due to a contracted pelvis, a postmature or excessively large

fetus, hydrocephalus, or shoulder or other malpresentation. Inter-

stitial pregnancy or pregnancy occurring in one of the horns of a bi-

cornate uterus may be further etiologic factors.

The use of oxytocic drugs before the completion of the first stage of

labor is unquestionably an important cause of rupture of the uterus.

It is interesting to note that in this series of cases only once did the

history disclose that pituitrin had been used in the first stage. Natu-

rally, the practitioner is ver}’- reluctant to volunteer the information

or dares not admit that the disaster is due to his ill-advised adminis-

tration of this drug.

There have been a small number of cases reported where rupture

has occurred during pregnancy or at the commencement of labor and

where no causative factor could be found—no developmental abnor-

mality, no uterine sear, no accompanying trauma, and no previous

uterine manipulation. Histologic examination contributes nothing to

account for the accident. I have seen in another hospital a spon-

taneous rupture of the uterus in an early pregnancy which the patholo-

gist reported as being due to an overaetive nidation of the o'STim vdth

excessive autolysis of the maternal tissues from the trophoblastic ele-

ments. This succession of events may be an etiologic factor in some

of those obscure eases.

Repeat Cesarean Section

Of the nontraumatic factors, the one which contributes by far the

greatest number is the rupture occurring following a previous cesarean

section. In this group the number of eases was eleven, amounting to

25 per cent of the total. Although ruptured uterus from this cause

forms one of the largest groups in any series of eases, the mortality

is less than for the other varieties. The reason for this is the compara-

tive avascularity of the scar which reduces the amount of hemorrhage

and the lessened incidence of infection because vaginal examination

is unnecessary and operative deliveries have not been made or at-
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Table II. Eepeat Ces.\kean Cases

METHOD OF TREATMENT

NUM-
BER
OF

CASES

MOTH-
ERS
DEAD

MOTH-
ERS

LIVING

MATER-
NAL
MOR-
TALITY
(PER
CENT)

B.ABIES

DEAD
BABIES
LIVING

FETAL
MOR-
TALITY
(PER
CENT)

Hysterectomy 4 1 3 25 4 0 100
Eesuture 5 2 3 40 4 1 80

Condition too poor for
operation

2 2 0 100 2 0 100

tempted. This accident may occur during labor as a result of uterine

contractions or it may take place in the last several weeks of preg-

nancy before labor begins.

A defective sear may be caused by the imperfect approximation of

the uterine wound due to retraction of the muscle fibers after incision

or by stitches placed too far apart. The use of very tight sutures may
produce pressure necrosis' and gaping defects or sloughing; also, the

occurrence of a hematoma or the inclusion of the serous coat in the

repair of the uterine wound may be causes of faulty healing.

The element of sepsis is also an important obstacle to satisfactory

healing. The ideal result in the uterine wound is a complete regenei’a-

tion of the muscular tissue, and although this desirable result can and

does occur, the healing of smooth muscle wounds in general is accom-

plished by scar tissue formation.

D’Acierno states that of the very considerable amount of investiga-
tion that has been made of classical cesarean wounds, only nine deal
with intact scars. Greenhill and Bloom, in a study of uterine scars in

thirty-seven cases, found healing by scar tissue in thirty-one, or 84 per
cent. Schwai’z and Paddock, in their A'^ery complete work on the
histology of the cesarean sear, conclude that muscle regeneration plays
a very minor part in the healing and consider fibroblastic pi’oliferation

as practically normal healing.

But, although the uterine scar is satisfactory and competent, there

is at present no means knoAvn of determining this very important fact,

and CA'^en though sepsis and imperfect Avound closure are causes of a

faulty sear, it is also true that rupture can occur folloAving an entirely

normal conAmlescence and perfect surgical technique.

The insertion of the placenta OA-^er the scar in a subsequent preg-

nancy is thought to be a contributing element in producing these

Aveakened Avounds. Some authorities insist, hoAvcA'^er, that if the wound
has healed without interference, the dcA’elopment of the placenta in

this location should be of no consequence. Their contention is that

it is the granulation tissue Avliich is present, as a result of second in-

tention healing, Avhich is inAmded by the chorionic elements, thus pro-

ducing the imperfect scar.
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It is an established fact that the classical type of cesarean section

is responsible for a much larger number of ruptured uteri than the

low cervical operation. In an article comparing these two operations,

Phaneuf reports 25 per cent of rupture following the classical opera-

tion as against 3 per cent folloAving the Ioav cerAocal operation. Also,

in a report published -by Bloom and Greenhill of ruptures occurring

after the low operation, the accident happened only in patients Avho

had been in labor for considerable time and none took place during

pregnancy.

An important reason for rupture occurring less frequently in the

low cervical operation is that the incision is made in the nonmotile

part of the uterus. In the classical operation with the Avound in the

fundus, the suture line is continually shaken up by the contraction

and relaxation of the uterus during the puerperium, producing a con-

dition Avhich militates against healing. Since OA’^erdistention of the

scar and invasion of it by the embryonal elements of the placenta are

considered as contributing causes to a Aveakened sear, clearly the

cicatrix is less apt to be affected by these factors in the Ioav operation

than in the fundal variety.

It is important, hoAvever, to realize that the Ioav operation has only

comparatively recently been universally employed, and although the

incidence of rupture following it has been markedly reduced, it does

occur, and Avith the passage of time the repoi’ts folloAving this accident

Avill undoubtedly increase.

Formerly, it very definitely Avas felt that any patient Avho had

had a cesarean section should have all subsequent pregnancies

terminated in the same manner. In the last several years this idea has

undergone considerable modification, and there has been a definite

SAving aAvay from the dictum “once a cesarean, ahvays a cesarean."

Of course, if the original indication is still existent, such as contracted

pehds, a cesarean Avould naturally have to be done Avith each preg-

nancy. If, hoAvcA'^er, a multiparous patient has had the operation for

some intereurrent indication such as a placenta prcAua or a separated

placenta, it has been thought that she might be permitted to have a

trial labor in a subsequent pregnancy and, if no untoAvard symptoms

arose, to continue and be deliAmred from beloAv. The success or failure

of such a procedure obviously depends on the competence of the sear

in the uterus. As stated, hoAvever, there is unfortunately no criterion

upon which this decision can be made. It is adAUsable in the conduct

of these cases to consider any departure from normal, or the appear-

ance of the slightest untoAvard symptoms, as being those of rupture or

beginning rupture and to open the abdomen immediately.

It should also be realized that CA’^en though the patient has been

successfully delivered from below folioAving a cesarean section, a rup-

ture can occur in subsequent pregnancies. In a ease reported by
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Lazard, the patient had gone through two rapidly succeeding preg-

nancies following a cesarean section. These labors were long and hard

and were without incident. She ruptured the uterus in the next preg-

nancy before the onset of labor.

.

Types of Rupture

Two types of rupture of the uterus are recognized: the complete

and the incomplete variety. Tn the former, the mucosa, the muscular

uterine wall, and peritoneal covering are torn through and there is a

communication with the peritoneal cavity, Avhile in the latter only the

uterine mucosa and muscle are involved, the peritoneal covering of the

uterus remaining intact.

In the complete variety the baby and placenta are frequently found

in the peritoneal cavity, and the contracted, inactive uterus is felt low

in the pelvis beside it. Occasionally the vertex is securely wedged in

the pelvis and the rest of the fetus has escaped through the utei’ine

rent.

The complete variety occurs more- frequently than the incomplete.

In this series there were twenty-five complete ruptures and nineteen

of the incomplete type. In a group of cases Lobenstein found forty-

six of the complete and twenty-nine of the incomplete, and Merz counted

one hundred eighteen complete and forty-six incomplete ruptures in

his series.

In the incomplete type the rupture extends frequently into the part

of the uterus found between the leaves of the broad ligament, on either

side. The reason for this is that during in’egnaney the folds of the

peritoneum draping the broad ligaments are loose and somewhat sepa-

rated as a result of the general hypertrophy and enlargement of the

uterus during pregnancy. In the incomplete ruptures the baby usually

remains in the uterus but may only be separated from the peritoneal

cavity by the uterine serosa.

Diagnosis

The signs and symptoms of rupture are usually discernible but in

occasional cases may develop so gradually as to escape detection. In

the course of a tedious labor the contractions may become irregular

and the uterus may fail to relax completely in the interval between
the pains. There may be prominence and tension of the round liga-

ments accompanied by a development and a rising up of the contrac-

tion ring. There may be little or no interval between the uterine con-

tractions or the uterus may be tender to palpation between the pains.

The pulse rate increases and may become irregular.

When the actual rupture takes place, the signs of hemori’hage and
shock usually are manifest. It should be pointed out, however, that

the presence of external bleeding is not constant and, therefore, its
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Tabm III. Cases Treated by Lapakotomy—Exclusive of Repeat Cesabeak
CiVSES

IIETHOD OF TREATilENT

NUK-
BER
OF

CASES

1

MOTH-
ERS
DEAD

SIOTH-

ERS
LTVIKG

MATER-
NAL
MOR-
TALITY
(PER
CENT)

1

1

BABIES
DEAD

1

1

BABIES
LIWNG

fi;tal

MOR-
TALITY
fPER
CENT)

Coinplete hysterectomy 4 2 2 50 3 1 n^n
Supravaginal hysterec- 18 G 12 33% IG 2
fomy

Eesuture 3 1 2 33% 1 2

absence should have no diagnostic import. If, on the other hand,

bleeding suddenly appears in the course of labor, particularly in a

difficult or abnormal labor, it should be considered as extremely sug-

gestive of the beginning of a tear in the lower uterine segment and

a thorough examination should be made with this possibility in mind.

The appearance of shock accompanying a ee&sation of labor and a re-

cession of the presenting part are particularly ominous symptoms. The

patient who has been in intense pain as a result of hard labor may at

once seem temporarily greatly relieved. The fetal heart almost always

shows evidence of distress by an aberration in its regularity and rate.

In the more violent type of case the labor may be tumultuous and

during the acme of a uterine contraction, accompanying a particidaiiy

severe pain, the patient may have the feeling that something has given

away in her lower abdomen. In the completely ruptured uterus in

which the fetus escapes into the abdominal cavity, the baby may be

felt with startling clearness immediately beneath the examining fingers

and the contracted uterus as a firm globular mass beside it. The signs

of shock and hemorrhage quickly appear.

The partial rupture may, on the other hand, produce sjTnptoms which

are comparatively very slight. This is especially true if the rupture

occurs in the region of one or the other of the broad ligaments and the

hemorrhage results in a hematoma between its leaves. The signs of

collapse and hemorrhage may not be present until a secondary rupture

takes place into the abdominal cavity or counterpressure is removed

by the extraction of the fetus, permitting an exacerbatiqn of the

bleeding.

If the uterine rupture occurs followng an obstetric procedure from

below, with the cervix not properly and completely dilated, there may

be profuse vaginal bleeding immediately following the extraction of

the baby.

It sometimes happens that in spite of proper preparation of the

cervix, a tear may occur which involves the lower uterine segment but

which may not be extensive enough to cause marked bleeding or ac-

companying shock. This patient will complain of persistmt, severe,

low abdominal pain following delivery, and usually a vaginal exami-
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nation with exploration of the lower uterine segment moII establish the

diagnosis.

In many obstetric clinics it is a rule after all versions, breech extrac-

tions, and difficult instrumental deliveries to make a routine examina-

tion and inspection of the cervix and lower uterine segment. If an

extensive tear or rupture is found, appropriate treatment is instituted

at once.

Table IV. Cases Repaired Trom Below jUjd With Intrauterine and Vaginal
Pack:

.number LIVING
1

dead
MORTALITY
(percent)

Mothers
Bahies

7

7

1

2

6

1

5

86
71

Table V. Mortality Rate for Entire Series

NUMBER LIVING DEAD MORTALITY
(per cent)

Mothers
Babies

44
44

21
5

23
39.

52
89

Prognosis

The maternal mortality in this series of cases was 52 per cent and
the fetal mortality, 89 per cent. The prognosis for the baby is in-

variably bad, due to the interference with the placenta which is usu-

ally wholly or partially detached. The most important factor in the

outcome for the mother is the promptness with which the diagnosis is

made and with which appropriate treatment is instituted. The invalu-

able and irretrievable time that is frequently lost here, with the ac-

companiment of hemorrhage and shock and later sepsis, is the power-
ful factor which results too frequently in a fatal termination.

One of the important features influencing the outcome is whether

the placental site has been involved and if a large blood vessel has

been injured. These circumstances obviously affect the amount of

hemorrhage caused, and they also are an influencing element in the

amount of sepsis which follows.

Maternal death from bleeding, when it happens, usually takes place

almost immediatelj’^ following the uterine rupture. Occasionally it may
be delayed from twenty-four to forty-eight hours, especially in the

cases in which the bleeding has taken place into the space between
the leaves of the broad ligaments. Here, not infrequently, when the

baby is delivered either abdominally or vaginally, the bleeding recurs

because the fetus has been acting as a plug or tampon.

It must also be realized that if the patient survives the initial danger
of shock and hemorrhage, there remains lurking in the background the
very considerable element of sepsis.



522 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

Treatment

An important method of dealing mth the problem of ruptured uterus

is the prevention of its occurrence. It frequently is the result of un-

intelligent expectancy on the part of the attendant, and for this reason

the condition rarely occurs in properlj^ conducted and well-supervised

hospitals. The majority of the eases occur in the home and in women
whose labors have been poorly managed.

If any condition exists which may result in dystocia, the possibility

of ruptured uterus should be kept in mind. Transverse presentation

should be watched particularly, and delay in cervical dilatation, if

present, should be aided by the use of a bag and the patient should be

liromptly delivered by version as soon as the cervix is fully dilated.

The primipara starting in labor with an unengaged headland the mul-

tipara Avith unengagement after one hour of satisfactory second-stage

I)ains should be considered as candidates for this condition. If the

presence of a contraction ring becomes apparent, the labor should be

immediately terminated by appropriate measures—with forceps if the

cervix is fully dilated and no cephalopelvic disproportion exists, by

cesarean if necessary, and never by version.

The treatment of choice in a ease of ruptured uterus is an abdominal

operation immediately after the rupture has occurred, "with a .supra-

vaginal or complete hysterectomy. The decision as to whether a su-

pravaginal or a complete hysterectomy is done should be influenced

by whether the cervix has or has not been involved and the probable

amount of sepsis present. If rupture has occurred and the baby is

stiU in the uterus, it is important that it be not extracted from below

because of the practical certainty of extending the rupture, aggravat-

ing the bleeding, and contributing fiu’ther to the shock.

Rarely, if the rupture takes place in the first pregnancy with the

loss of the baby and the patient is extremely desirous of having a

child, the tear in the uterus may be sutured and the organ retained.

This, however, should be restricted to uteri in which the torn

edges are not too irregular or too badly traumatized and where the

question of sepsis is not too prominent. All women in whom a rup-

tured uterus has been repaired should, of course, have a subsequent

pregnancy terminated by a cesarean section.

If the patient is one who has had a previous cesarean section, the

rupture invariably takes place in the uterine scar. If the placenta has

been inserted in this location, the bleeding may be excessive and the

best results are probably obtained by hysterectomy. If the scar is not

the site of the placental implantation, usually there is comparatively

little bleeding from the scar tissue which forms the edges of the torn

surface, and it may be possible to freshen these surfaces and resuture

the wound. The actual results from the point of view of mortality

in these two methods of treatment following a previous cesarean sec-
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tion are about the same. The resuture method preserves the uterus

for possible future pregnancy and, it should be added, for a possible

future rupture.

If the condition of the patient is poor, and it is felt that she cannot

stand a hysterectomy, a resuture may perhaps be more quickly done,

with the intention of possibly removing the uterus later if it seems

necessary.

In the type of uterine rupture which takes place in the women who
have been delivered from below, a cervical tear has invariably oc-

curred, which, by extension, has involved the lower uterine segment.

The rupture may have been found in the routine vaginal examination

following an instrumental delivery or version, or sharp bleeding oc-

curring in the second stage of labor maj'^ have directed attention to

its presence. If not too extensive, this type of tear may, in some eases,

be reached and taken care of vaginally, the upper angle of the wound
beuig exposed and repaired by a series of traction sutures applied one

above the other. In addition to this, pressure and counterpressure are

secured by means of a firm intrauterine and vaginal pack.

It may be stated in general that in the delivered woman with hem-

orrhage from deep cervical lacerations, the attempt to control the con-

dition with a uterine pack, vaginal tamponade, and firm abdominal

and T binders, plus the use of ice and ergot, has a very small place in

modern obstetric clinics. It may, however, be of occasional value to

the practitioner who has the misfortune to encounter this condition

amid unfavorable surroundings and who is without available hospital

facilities.

In neglected eases, with dead babies, destructive operations may be

the least evil way to handle the difficulty. If the head, in the case of

hydrocephalus, is the presenting part, it may be drained through the

cervix by means of a spinal puncture needle, drawing off sufficient

fluid to permit the delivery, even with living babies. This procedure

is not at variance with ecclesiastic views.

The mortality from hemorrhage and shock in the last few years has

been very remarkably influenced by the simplified methods of obtain-

ing and giving blood. The general availability of dry plasma and the

increasing establishment of hospital blood banks Avith the frequent use

of frozen plasma and refrigerated blood have notably diminished one of

the major causes of death in these cases.

Conclusions

1. At the Boston City Hospital in the last tAventy-five years and in

41,706 eonsecutiA''e cases, rupture of the uterus occurred forty-four

times, an incidence of one in 1,118 cases. The maternal mortality in

this series of cases AA'as 52 per cent and the fetal mortality 89 per cent.

2. This figure is no accui’ate index of the percentage of the occui’-

rence of ruptured uterus as that number Avill vary Avith the size of the
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area served by the emergency service. Also, many cases are nnre-

ported, due to inaccurate diagnosis, deliberate or otherwise.

3. The prognosis is very definitely influenced by the amount of time

which elapses between the occurrence of the rupture and the establish-

ment of proper treatment.

4. Most of the eases are preventable as they occur chiefly in women
in whom ill-advised obstetric procedures have been undertaken to hasten

the delivery of the liaby or in patients who have been given oxytocic

drugs.

5. The rupture of the uterus during pregnancy or labor following a

cesarean section occurs frequently. Here, the prognosis for the mother

is far better than in other cases of complete rupture.

6. It is extremely liazardous to permit a woman who has had a

cesarean section for a nonpelvic indication to be delivered subsequently

from below.

7. "Women who have had a previous cesarean section should have the

strictest supervision and attention in the last weeks of pregnancy, and

if another section is decided upon, it should be done a week or ten days

in advance of the expected date.

8. The treatment which has produced the best results is laparotomy

and either supravaginal or complete hysterectomy. In occasional cases

it may be permissible to repair the rupture in an attempt to conserve

the uterus for a possible subsequent pregnancy.

9. Palliative measures may be considered only in the lesser degrees

of incomplete rupture or where hospital facilities are not available.

10. The universal availability of dried plasma and the general prev-

alence of blood banks should definitely reduce the mortality of this

condition.

11. Any discussion of ruptured uterus can properly include the ob-

jurgation of Milne Murray, who states, “It may, I think, be safely said

that the occurrence of a ease of rupture of the uterus in the hands of

an obstetrician is, in the great majority of cases, a reproach to him

and a slight to his art.''
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Discussion

DR. WILLIAM H. VOGT, St. Lotus, Mo.—In a recent review of the statistics

of rupture of the uterus. Bill and his associates mention a low incidence of 1 in

every 2,260 deliveries as reported by Stander and a high incidence of 1 in 220

.cases as reported by Whitacre and Fang from the Peiping Unipn Medical College.

This great variance prompted me to look up our own records at St. Mary's Group

of Hospitals in St. Louis. Mj' object of briefly reviewing our cases is to prove

that previous cesarean section and other operative procedures are the causes of

most of these accidents.

In one institution we had 4 ruptured uteri of 15,498 deliveries, an incidence of

1 in 3,874 cases. There were two cases of rupture of the uterus following the

classical cesarean section in both of which the rupture was found at the site of

the original uterine wound. Supravaginal hysterectomy was done in both in-

stances with the death of one mother and both children.

There were two cases of rupture following version and extraction. In one of

these cases several doses of pitocin were given to induce labor. Membranes rup-

tured spontaneously, and immediately thereafter fetal heart tones were not heard.

Manual dilatation was done followed by podalic version. The child was born

dead. -Diagnosis of rupture was not made until manual removal of the placenta

'was attempted. The second case was one of mentoposterior presentation with a

Bandl’s ring. Again'manual dilatation and version -and -extraction were carrie
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out. Diagnosis of rupture 'was- not made until manual removal of the placenta

was attempted. There had been no shock and no hemorrhage.

In another hospital, there were trvo ruptured uteri at term in 7,000 deliveries,

an incidence of 1 to 3,500. One case followed version and extraction in the pres-

ence of a BandPs ring. The other case of rupture followed forceps delivery in

an infected case, the patient dying twelve hours after delivery with the rupture

unrecognized. In revie'wing the history of this case it was found that this woman
had had an operation for the repair of a rectocele and a Manchester operation

four years previous to this confinement. It is quite possible that the cervical

amputation was a factor in preventing proper dilatation of the cervix and re-

sulting in the rupture.

That previous cesarean section is a great factor in the production of rupture

is clearly shown in Dr. Lynch’s Table II. Eleven, or 25 per cent, of his forty-

four cases followed previous section. In my own records two eases followed pre-

vious cesarean section. We are all aware that a weakness of the uterine wound
occurs at times following incision into the uterus and that this weakness may be

expected, particularly if the postoperative course has been febrile. But even

when the postoperative course is perfectly normal, rupture at the site of the pre-

vious incision into the uterus may occur.

Dr. Lynch states that an "ideal” result in the uterine wound is a complete

regeneration of the muscular tissue but that this does not always take place. It

is estimated that about 4 per cent or 5 per cent of cesarean wounds rupture.

There is still considerable dispute as to whether the wound heals by muscle fiber

regeneration or by scar tissue. It seems to me that the important principle in

the performance of a cesarean section is the meticulous suturing of the wound
without the constricting of tissue but at the same time closing the wound so care-

fully that the formation of hematoma is avoided. If this suturing is well done,

it is my opinion that the wound will heal firrrtly and there will be little scar tissue.

I base this opinion on my own observations of rarely having seen a scar in the

uterus when there had been no infection and the operation had been performed

by a competent surgeon.

I was glad to hear that Dr. Lynch does not adhere to the dictum, "once a
cesarean, always a cesarean.” I agree "with him when he says that the success

or failure depends on the competence of the uterine wound and since there is no

reliable criterion upon which this decision can be made, it is desirable in the

conduct of these cases to consider any departure from the normal or the appear-

ance of any untoward sj^mptoms as being those of rupture or beginning rupture

and to open the abdomen immediately.

Cesarean sections are undoubtedly being done too frequently and it is my con-

viction that if the obstetrician would show more concern regarding the dangers

to the woman and the future consequences of the first operation and would hesi-

tate less about doing the second section, the incidence of rupture would decrease

materially. Naturally, no woman should be allowed to labor after a previous

cesarean section if that operation was done for a definitely determined contracted

pel'vds. On the other hand, if the previous section was done for other causes and

there is no history of infection, the patient may be watched carefully during

labor. A weakness of the uterine wound at the time of contractions can usually

bo detected and, in such an instance, another section should be immediately ar-

ranged for.

In the majority of cases of rupture the most satisfactory method of treatment

is supravaginal hysterectomy, not forgetting the value of immediate blood trans-

fusion. There are a few cases that might lend themselves to the repair of the

tear itself after the abdomen is opened, but I rather think that this would bo

more time consuming than the hysterectomy, and since most of these uteri are

infected or potentially so, the risk would not warrant that procedure.
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Prophylaxis is the all-important point. If the patient has had a previous sec-

tion, this should put the obstetrician on guard and should make it imperative

that he -watch for any weakness in the uterine wall. A section should be done

upon the slightest indication of this weakness. Abnormal presentations should be
corrected, if possible, during pregnancy. Transverse presentations, if recognized

early in labor, should be delivered by version and extraction before the rupture

is imminent. When version and extraction is indicated, it must never be done

unless the cervix is fully dilated, and deep surgical anesthesia must first be estab-

lished. Attempting to turn a baby in an unrelaxed uterus is one of the most

frequent causes of rupture when version is done.

While rupture of the uterus is of comparatively rare occurrence, all statistics

seem to show clearly that the catastrophe occurs most often after cesarean section

and version and extraction. With our present knowledge of obstetrics we should

bo able to reduce the number of these accidents, but modern obstetrics in the

minds of many men means operative obstetrics and operative interference, as so

clearly show in this paper as well as in other statistical studies, too often ends

in traged3^ Some one once said, "We need more good obstetricians and less

operators. ’ ’

DR. PRANK E. WHITACRE, New Orleans, La.—

W

e reported forty-four con-

secutive cases of rupture of the pregnant uterus from the Peiping Union Medical

College, China, occurring between the j'cars 1934 and 1941.* In regard to

obstetric patients admitted, this gives a hospital incidence of 1 in 95 cases,

which is the highest that has come to my attention. Thirty-eight of these forty-

four patients were seen for the first time as emergencies.

The most important causes of rupture of the uterus in this series were con-

tracted pelvis and transverse presentation of the fetus, which accounted for about

50 per cent of these accidents. Twenty-live of the forty-four mothers died, and

only three babies lived, but in viewing these deaths one should take into con-

sideration the desperate condition of these traumatized, infected patients when

first seen. Phlebitis or thrombosis was only suspected to have occurred once m
this group, which emphasizes the rarity of phlebitis in the Chinese people.

During the last six months of 1940 and the j'ear 1911 we treated eight pa-

tients with rupture of the pregnant uterus, six of whom recovered, and we be-

lieve that certain improvements in the management of these neglected patients

accounted for the 75 per cent salvage.

We adopted an operating room arrangement for obstetric or gynecologic lapa-

rotomies used in certain European hospitals. The lower third of the operating

table was removed and the patient’s thighs placed in leg holders with the knees

widely separated. An assistant, standing between the patient’s knees, can be of

much help during the operation in aiding in the identification and repair of

bruised and torn pelvic structures.

Manj’- tears in the usually infected uterus are an extension from the cervix.

When applicable, we repaired the tear in the lower uterine segment and cervix

first and then did a supravaginal hj'stcrectomj’-. Removal of the cervix is not

urgent and it is often better not to extend the operation by including it. Finall3'>

a tube is passed through the cul-de-sac into the vagina to pro-vide dependent

drainage. The position of the patient and that of the assistant make this pro-

cedure quick and easy. In some of the less traumatized patients the tear can be

repaired -without removing the uterus. This is especially true of rupture of a

cesarean section scar. Fluids, including blood transfusions, were liberallj” used

before, during, and after operation. We believe that the decrease in the fatal-

ities in these. desperately ill patients was due to four factors: (1) blood for trans-

fusion was more readily available because of the use of stored blood; (2) the use

*Arch. Surg. 45 : 213-234, 1942.
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of the sulfonamides must have aided materially; (3) decompression of the gastro-

intestinal tract, in which care was taken to maintain the blood chloride level, was
beneficial; and (4) as nearly as possible, uniformity of operative technique was
insisted upon.

DE. SAMUEL A. COSGEOVE, Jersey City, N. J.—^In a rather hasty resume

of our experience with rupture of the uterus, we found that we have records of

thirty-two ruptures in a series of almost 67,000 live births. That is an incidence

of approximately half that of the essayist. Of these, twenty-one mothers re-

covered and eleven died, a mortahty of 34 per cent. Nine of the babies lived,

twenty-four died, a mortality of 75 per cent for the babies.

The causes of the largest group were rupture of old cesarean scars—nine, ap-

proximately 28 per cent, nearly the same as the essayist's. The next largest

group were incident to version. The third largest group was due to manual or

instrumental removal of secundines, really perforations of the uterus. One case

followed previous gynecologic operation; I believe a suspension of the uterus.

In the treatment, six of the ruptures were conservatively repaired, two pa-

tients died unoperated, and in the remainder hysterectomy was done. These were

a somewhat diversified group, the largest proportion of which represented tears

of the cervix into the lower uterine segment and broad ligaments. It is signifi-

cant, it seems to me, that the entire mortality occurred in ruptures of the lower

uterine segment. This is partly because of the relative diificulty of recognizing

these cases as ruptures, as the essayist has pointed out, as compared to the some-

what dramatic and clear-cut sjoidrome represented by bursting of the corporeal

segment.

The danger of version under improper conditions, as represented in this series,

is of importance and should be stressed.

DE. NICHOLSON J. EASTMAN, Baltimore, Md.—

W

e have recently reviewed

our cases of rupture of the uterus at the Johns Hopkins Hospital, some of our find-

ings being as folloAvs: Among some 53,000 deliveries at Johns Hopldns we have had

a total of fifty-three ruptures of the uterus, an incidence of 1 in a thousand. There

were ten ruptures of cesarean section scar and forty-three cases of noncesarean rup-

tures. There were seventeen spontaneous ruptures and twenty-six traumatic ruptures.

One of our findings had to do mth the important role played by age and parity in

spontaneous rupture of the uterus. Among seventeen cases of spontaneous rupture,

the average age of the patients was 36.3, and the average parity, 6.4. All of the

patients were multiparae. Tliis suggests that the primiparous uterus is more or less

immune to rupture and the multiparous particularly vulnerable. The age incidence

also suggests that senile changes take place in the uterus which make women in the

upper-age and parity brackets especially susceptible to this accident. Further in-

timation that there is some inherent defect in the utpri of these older multiparae

is found in the brief period of labor preceding rupture, the average being 12.8

hours. The babies tended to be large.

As Dr. Lynch pointed out, rupture of the uterus is often overlooked and in six

of our cases vaginal delivery was carried out without realizing that rupture had

previously occurred. In eight cases the diagnosis was made only post mortem.

How- often do cesarean section scars rupture? We have had under our care

624 patients w-ho have had previous cesarean sections and whom we have carried

through pregnancy and delivery. A* repeat cesarean section was done in one-half

of these patients because of disproportion plus scar. In 20 per cent we did

cesarean section simply because of fear that the scar would rupture, and in 30

per cent we have carried them through delivery. In this series the incidence of

rupture of the cesarean section scar in pregnancy or labor w-as 2 per cent.

In our experience, as in others, the most common cause of traumatic rupture

has been version and extraction.



530 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

DR. E. L. KING, New Orleans, La.— notice that the administration of pituitary

extract is only mentioned incidentally as a cause, of rupture of the uterus. We
warn against the use of pituitary even in small doses. I can recall three cases

of rupture, one of which occurred in the hands of a midwife before admission
to the hospital. Another case occurred in my service at the Charity Hospital,'

in a multipara, in an attempt to speed up a very slow labor. Two minim doses

of pituitary extract wore given at intervals of two or two and a half hours and
the patient died. I had one patient about a year ago whose membranes had
ruptured at seven months and labor had not ensued. I liad tried medical induc-

tion, then put in a bag and nothing happened. Although I am very much afraid

of pituitary extract, I gave her tlireo one-minim doses and nothing happened.

I then gave two minims and she developed a rupture of the lower uterine seg-

ment. So even two minims of pituitary may cause trouble.

Our policy has been to do a section always in a woman who has had a previous

classical section; also if we are in doubt about the type of section that has been

done previously. Where we are sure it has been a low section and there is no

disproportion, we let the patient try vaginal delivery. However, I have had two

repeat sections in my own private series where I 'found a verj’ thin scar at the

second operation which might have ruptured.

DR, B. H. CARROLL, Toledo, Omo.—^Dr. Lynch and Dr. Vogt do not include

any cases with the diagnosis of spontaneous rupture. This indicates the careful

study they have given their material. Spontaneous rupture simply means cause

unknown,

I would like briefly to report a case of rupture of the uterus in the eighth month

of pregnancy. At 19 years of age a primipara was delivered for placenta previa

by low section. In a second pregnancy at the age of 21 she was delivered spon-

taneously after a ten-hour labor of a living baby, weighing 7 pounds. The pla-

centa was retained for twenty-four hours, then expelled spontaneously, but her

recovery was afebrile- Her third pregnancy one year later had been normal up

to the eighth month. While sitting in a chair sewing there was a sudden, sharp,

taring pain in the lower abdomen followed in a few minutes by collapse. Two

hours later in the hospital a diagnosis of ruptured uterus was made. The abdo-

men was opened. A dead fetus of about eight months’ size together with the

placenta were free in the abdominal cavity. A large rent extended diagonally

across the lower uterine segment, anteriorly down to the vaginal vault. Hysterec-

tomy was done and the patient recovered.

Pathologic examination showed that the healed scar of the previous section

was not involved in the rupture. Venous thrombosis and degeneration of the

myometrium were present at the point of rupture. The rupture was not through

the placental site, and the decidua basalis and decidua vera appeared to be

normal.

The original placenta previa could hardly have damaged the vessels and

muscles to such an extent, othenvise the rupture would have occurred during the

second pregnancy and labor. With her second delivery the retention of the pla-

centa for twentj’^-four hours might suggest a partial placenta accreta and this in

turn accounts for muscle and vessel damage. Clinically, it was a simple retention

of a normal placenta. In this case we are hesitant to make a diagnosis of spon-

taneous rupture, especially in a patient who has had the above-mentioned historj'.

We feel that some unknown cause produced a venous thrombosis followed by

degenerative changes in the muscle, making possible the unexpected rupture of

the uterus.

DR, W. A/ SCOTT, Toronto, Can.—The commonest cause of nontraumatic rup-

ture of the uterus is the presence of a scar from a previous cesarean section. When-

ever a discussion of cesarean section arises, the interests of the baby as an indication
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are always raised. When cesarean section is done, and most particularly in the case

of the young primipara, in addition to the immediate prognosis we must remember

that her future obstetric history is made more dangerous.

DR. WILLARD R. COOKE, Galveston, Texas.—There are two sjunptoms in

connection with rupture of the uterus which are frequently overlooked. These may
be the only, or the first, evidences of rupture. The first is the intuition of the

patient. She feels or hears the actual tearing of the uterus or of the uterine scar.

In one of our cases this was overlooked and six hours later we discovered the rupture

by examination. In tliis case, there was little or no hemorrhage and the fetus sur-

vived, since placental separation, for some reason, had not occurred. The other

symptom is chest pain of the diaphragmatic type. In a recent case of apparently

normal but slow labor, the patient began to complain of severe shoulder and chest

pain. Investigation discovered nothing in particular to account for it until four

hours later separation of the placenta occurred, with massive intraperitoneal hemor-

rhage and death of the child.

DR. MILTON G. POTTER, Buffalo, N. Y.—Three years ago before this Asso-

ciation I brought forth the idea that the suturing of the uterus, whether it be in a

high or a low section, in most of the cases was faulty. In other words, we were

strangling tissue and we got sloughing of tissue due to the fact that we were putting

in too many sutures. I also called attention at that time to the technique that we

are now using a single layer of silk suture wliich Includes only the outer third of

tlie muscle. Our results since I reported that procedure have been most favorable,

our postoperative convalescence free of trouble. Wliile one must be meticulous with

sutures, too many should dot be inserted. If there is a rupture, it is usually not in

the scar but alongside the scar. We believe that by use of silk sutures in the outer

third of the muscle we are getting primarj’- muscle regeneration. We are able to

prove this fact by histologic slides which were prepared and studied at the Army
Museum in Washington.

I would like also to say that a procedure such as version and extraction should

not be condemned. It is not the procedure but the judgment of the operator that

should be condemned because anyone who undertakes a procedure of that type, as a

last resort—and we have so often called attention to that fact—will certainly get

bad results.



UTERINE DEFENSE MECHANISM AGAINST INFECTION*

J. R. Goodali., B.A., M.D., C.M., D.Sc., P.I.C.S. (PIon.),

P.R.C.O.G.-, Montreal, Que.

I
T WILL, I think, be generally conceded by surgeons that there is no

cavity other than that of the postpartum uterus (eight to ten inches

long, completely denuded of its mucosa, traumatized, ecchymotic, torn

and generally wholly disfigured at its lower pole, and communicating
with the surface) that could recover its normal state without a severe

infection ensuing. Nature placed the outlet of this cavity at the most

untoward spot on the human surface, between the outlets of the two

evacuant canals, and yet the rule after delivery is an uneventful re-

covery and, in the vast majority of cases, a recovery and a return ad

integrum without detectable infection. What other sinus of the body,

produced even under the most complete surgical asepsis, could remain

uninfected? We know that the lochia seventy-two hours after delivery

is swarming -with microbes, and we also Icuow that the cervical mucosa

retains its infection in 70 per cent of cases after delivery. However,

the uterine cavity remains sterile under these circumstances. Or does

it? And if it does not, then the infection, judging from the complete-

ness of most recoveries, must be rendered innocuous by some unique de-

vice. Let us look at this matter in its combined scientific and clinical

aspects, bringing all our knowledge to an impartial criticism. Is the

uterine cavity sterile (1) in the virgin, (2) in the married nullipara,

and (3) in the multipara? Cultures have proved with almost monoto-

nous regularity that the uterine cavity in the nonpuerperal state is

aseptic But these attempts at culture have always been surrounded

with insurmountable difficulties, causing breaches of technique and

irrefutable objections as to their validity. The mere introduction of a

cannula to withdraw contents from the uterine cavity may defeat its pur-

pose by introducing infection and, what is of far greater importance,

cultural methods of some years ago Avere hopelessly inadequate. Let us

allow this aspect to rest.

What does clinical experience teach us? It teaches first of aU that

there must be many strains of chronic organisms that are viable only

,in the tissues and not outside of them. Therefore, to culture these Avould

require curettings obtained from the uterus aseptically and attempts at

culture from the macerated endometrium with varied media. That this

AAmuld produce results in a percentage of cases I have not the slightest

doubt. My reasons for this are purely clinical, but they are many,

In the first place, if we take a virgin Avho has a catarrhal endocervicitis

of long standing (this is not uncommon), w'e frequently find that aftei

Bead at the Fifty-Sixth Annual Meeting of the A^merican Association of Obste-

tricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 7, 8, an

1944.
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marriage she is sterile, and upon trying to determine the cause, one may
find that it is due to one of two things; (1) to the endocervicitis having

a deleterious effect upon the sperms or (2) to permanent or temporary

obstruction at the cornual end of the tulies. In the first instance, the

condition is curable by cautery; in the second instance clinical ex-

perience teaches that tlie cauteiy may improve the cornual disease in

time but that it is more readily overcome by tubal insufflation. Now how
is tlie nonnal patulous ehai’aeter of these tubes lost? Definitely by an

ascending infection from the diseased cervix through the uterine cavity

to the cornual constrictions. Cases of this nature have lieen so numerous
in my experience as to leave no doubt not only as to their exi.stenee, but

also as to their mode of development. Can we state under these circum-

stances that the uterine caAdtj’- is sterile? I have demonstrated the pres-

ence of acute salpingitis and peritonitis as a sequence to vaginal tricho-

moniasis and vnll report shortl^y cases of ovarian abscess in nulliparae

where the fimbriated ends were free and trichomoniasis, though not

demonstrable in the abscesses, infested the genital tract. Is it neces-

saiy to do more than mention the a.scending character of gonorrheal

infection from the cervix to the peritoneum? In a paper to be published

soon I emphasized the frequency of ascending infections in puerperal

cases and the slovmess of their progress from the cervix through the

uterine cavity and tubes to the peritoneum.

We must assume that ascending infections are much more common
than we have heretofore conceded. This property of a slowly ascending

infection was for years restricted to the gonococcus. Now we know that

any tenacious organism can produce like results and, Avhat is of much
moi*e importance, that they are fairly common. How frequently we
see abortions follow from a diseased cndometidum as a sequence to a

chronic endocervicitis! And yet, in spite of these instances, we are

forced to the conclusion from clinical experience, that the uterus is

free from pathologic infection in the vast ma.iority of cases and that it

must have a defense mechanism which is quite special It is with this

aspect that I propose to deal at present.

Has the uterus a special defense mechanism? Yes, quite apart from

the protection given to the uterine cavity by the cer%Tx and its flow of

tenacious mucus. There are at least four or five special defense mech-

anisms, and there is a probability that there are many more of a bio-

chemical nature, but these, in the present state of our Imowledge, are

too hypothetical to warrant anything but speculation. The several

ImoAvn are as follows

:

1. Desquamation. 4. Development of mesencliSTnal cells in the
2. Exfoliation parametrial tissues during pregnancy
3. Local lymphocytosis (Hofbauer's cells)

5. Closure of the uterine cavity by blood clot

1. DesqxmmaUon .—It need hardly be emphasized that the monthly
desquamation of the uterine mucosa during the cyclic changes brings
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about conditions that have been thought to weaken the defenses and to

open the portals of infection. This line of reasoning is dictated by
analogy of other raw surfaces, but it is not true. Careful pathologic
study of uterine disease processes shows that not only is desquamation
not a breaking down of defenses, but that it is a poAverful means of

minimizing the effects of infection when the uterine cavity has become
contaminated. It is the experience of every gynecologic pathologist

who has given this matter study that any acute ascending infection

alfects the different parts of the genital tract in quite different degrees

and with quite different end results. Let lls take acute gonoiThea in

the female as a well-known example. The vagina, OAving to its squamou.s

covering and its freedom from glands, like all squamous surfaces is prac-

tically invulnerable to the gonococcus. One may find a vaginitis Avith

gonorrhea, but it is chiefly of an irritative t,ype due to toxic secretions

and yields promptly to cleanliness. With the cervix uteri, on the other

hand, the course of this infection is quite different. In the cendx aat

find a columnar sui'faee Avith numerous racemose glands. Infection

AAull persist for long inteinmls, months and possibly years, in these tis-

sues, shoAAung a Avidespread IjanphoeAdic and leucocytic infiltration of

the submucosal areas and occlusion of the cysts of Naboth. There is

a tendency of late to decry the tenacity of the gonococcus and to at-

tribute the continuance of the infection to reinfection from coitus.

That is merely denying the tenaeit3’- of the gonococcus in the female

and as-serting its tenacity in the male, AAdiieh is hardly logical. There

came into the orbit of mj’- experience, tAvo cases of jmung ncAvly married

nulliparous Avomen who contracted gonorrhea from husbands fairly

reeentlj’’ infected. The tAvo cases ran almost parallel courses. The in-

fection rapidly ascended and each Avoman developed a choked pelvis.

These Avomen were continuously in hospital, one for three and one-half

months, the other for five months, AA^hen every IcnoAvn form of treatment

Avas carried out. Finally it Avas decided to operate and remove every-

thing doAvn to and including the cervix. There Avere pus tubes, ovarian

abscesses, etc. Now, intercourse had been impossible under these circum-

stances, yet gonococci were demonstrated in the secretions of the cenax

and pus tube in the one Avho had been hospitalized for five months. But

the interesting feature of these cases aaus the Amst difference in the ef-

fect of this disease upon the diffei-ent parts of the genital canal. The

cervix was badly infected AAuth all the signs of a subacute infection, in-

cluding infected nabothian cysts. The tubes Avere so broken up with

inflammation and pus that they had lost most of their character. But

the uterine mucosa showed nothing but a feAV small surface areas of

lymphocytes and polymorphonuclears—a pathologic condition that aa^cs

so slight that it might easily have escaped observation. The contrast

Avas most strilring. How can aau explain it? Well, it is generall.y con-

tended that pus tubes are retention cysts due to bad drainage. Perhaps

that is the whole truth regarding the tubes, but hoAv can the tenacity
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of tlie cervical infections as contrasted with the paucity of signs in the

uterine cavitj’- be explained? This cannot be explained by the lack of

drainage, for the cervical canal is in a better stage to effect its drainage

than is the uterine cavity. The question revolves about the cycle of

menstruation with the shedding of tlie superficial layers of the uterus

and the outpouring of its blood and of its biologic secretions. The func-

tion of menstruation is a protective one as regards infection and tends

to renew the uterine mucosa and keep it young and healthy for the

preservation of the race.

2. Exfoliation of Pxiorperal Products in the Uterine Mucosa.—In 1912

I published a monograph upon the involution of the puerperal uterus

entitled ‘‘Studies from the Royal Victoria Hospital” in which was de-

scribed how the large subplacental vessels of the uterine wall undergo

degeneration and absorption to be replaced vdthin their lumen by a

new vessel commensurate vnth the reduced size of the uterus. It was
also pointed out that complete destruction and absorption of these

superfiuously large vessels was a rare occurrence and happened only

under optimal circumstances of age, health, and normalcy of the

puerperium. Therefore, almost every parous uterus carries scars in its

walls of previous pregnancies. Williams, in 1928, carried my work

further and discovered that these large vessels in the musculature of

the uterus underwent the changes that I had described brit that the

truncated ends of these vessels in the uterine serotina were not ab-

sorbed but were severed at the musculomucosal junction, and that the

distal mucosal sequestrum of each of the obliterated vessels was gradu-

ally exfoliated by the new mucosa which grew under it and gradually

pushed it out as a foreign body. It takes from two to three months

post partum for this exfoliation to complete itself. I liave had ample

opportunity to observe the correctness of this teaching and in two cases,

one six weeks and another two months post partum, puerperal hemor-

rhages almost lethal in character occurred, requiring transfusion, and

digital exploration revealed a hard spicule in the placental site of par-

tially exfoliated dead or dying blood vessels. I had occasion also in

several puerperal hysterectomies, performed several weeks after labor,

to verify Williams’ discovery. Now, the reason for the exfoliation is

to preserve the endometrium healthy and intact, free from sears such

as are found in the uterine musculature. One can well imagine the

effect of a large number of pregnancies upon a uterine mucosa if left

its quota of scar tissue. Nature is very prolific in her resources in re-

verting to the normal, especially when it involves the preservation of

the race. If the uterus retained its pregnancy scars in the mucosa, we
would have numerous loculi of lowered resistance against infection and

a multiplicity of complications that would make the placental separa-

tion extremely difficult.

3. Local Lymphocytosis.—The thii'd mode of defense is lymphocyto-

sis. A great deal has been written about the lymph nodes of the uterine
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mucosa, liut no one, so far as I know, has ever advanced any reason for

this condition. And there must always he a function to explain the per-

sistence and maintenance of any natural biologic structure. Otherwise

it would quickly disappear. That is merely the law.

The lymph nodes of tlie uterine mucosa are found in the deepest layer

of the mucosa, tlie layer that undergoes the least changes in the men-
strual cycle and is not shed at menstruation. This layer seldom re-

sponds to the effects of estrin and progesterone and is more or less

stable. One sees the conservatism of natui’e in placing the lymph nodes

in this permanent layer. I have found nodes very rarely in the super-

ficial layers of the mucosa and then only in definite pathologic states.

The nodes are of two kinds. They differ, not in the contents, but in

the arrangement of the lymphocjdes and matrix which constitute them.

In the first type the node is clearly circumscribed from the surround-

ing stroma of the endometrium and the deeply staining blackish lympho-

cytes are uniformlj'’ spread throughout the nodule. On careful focusing

one can see the large granular matrix cells among the l^unphocytcs,

but they are not striking. On casual examination the condition re-

sembles merely a mass of lymphocytes. In the second tjqie the lympho-

cytes are all about the periphery of the node, and the central zone is

made up of large plasma cells of enormous proportions with vacuola-

tion and fragmentation of the nuclear chromatin and scattered cavities,

as if a soluble substance had been removed. These two pictures are hut

two phases of the same structure. These two phases are also met in the

lymph nodes of the appendix and spleen.

Now we come to the question, What is the function of these lymph

nodes? After careful study of endometrial Ijonph nodes and of those

of other parts of the body, one is forced to the conclusion that one of

their functions, if they have any other, is protection against infection.

They are the wmtchdogs of protection. The lynnphoeytes are elaborated

in the lymph nodes and are wandering cells, nonphagoej^ie
;
they wall

off any foreign invasion and isolate it. One sees the lymphocytes at

times as fine black dots scattered throughout the uterine mucosa. At

other times they are confined exclusively to the nodes. Prom careful

observation they do not take any part in the cyclic changes. But in

cases of chronic infection the nodes may be greatly increased in num-

ber so as to fill the microscopic fields. As in the appendix, w'herc many

of the Ijonphocytes pass out of the tissues into the lumen of the ap-

pendix, so also do they wander into the glandular lumina of the endo-

metrium and ostensibly are lost to the economy, though there is no

pi’oof that they cannot cquallj^ easily w^ander back again. An interest-

ing feature is that so far as my research has gone, the lymph nodes do

not appear in the uterus until puberty. Nodes are not found normally

in the cervix, nor do they appear there except as a response to sub-

acute or chronic infective agencies. But in the cervix the arrangement
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described does not appear in anything like the regular phases found
consistently in all uterine mucosae.

What are the inferences? If we examine the distribution of lymphoid
nodes throughout the-bodj'-, we are struck by one great generalization

—

these are outposts of the master organ of l^miphocytosis, the spleen

—

and are placed by nature at weak spots of infective entry into the body
economy. The di-stribution of lymph nodes corresponds exactly to the

correct distribution of military forces in a hostile country. The weak-

est defenses of the body are also the economy’s chief concern. These

weak spots are the food portal, the air portal, and the procreative portal.

Tlie surfaces of the ])ody arc protected by their thielc imliricated layers

of squamous cells. This protective coat against, the contacts of life has

hardened, as the bark of a tree, chiefly by Hie efiocts of “water balance,”

as the scientists put it. And this reinforcement of skin has its draw-

backs akso (mainl}' it limits absorption) so that the chief requisites of

the bod}’ have to be absorbed througli a more delicate lining, hence the

delicate mucous membranes of the digestive, respiratory, and genital

tracts. But, owing to tliis wcaknc.ss of structure, tlicrc is a correspond-

ing wealnie.'^ in the defense mechanism. These tracts arc really extra-

corporeal in tlic sense that they communicate witli the exterior, and

bodies occupjnng them are really not intracorporeal until tliey are ab-

sorbed through the delicate mucous mcmln'anes that line tlicse cavities.

To protect against foreign entries nature has placed lymplioid tissue

as outposts, and the amount and number of tliese correspond to the de-

gree of danger and amount of ahsorption. Tin's balance has been de-

veloped through tlie degree of exposure to the danger during the aeons

of evolution. One can see in tliis evolution an efficient and ready means
to meet an inimical invasion. We know that the spleen is the head-

quarteis of lymphocytic elaboration. But valuable time would be lost

if there were but headquarters. Nature, however, has ])laced in these

outposts small, efficient spleens proportionate to the danger—large in

amount in the throat, scanty in the stomach (ovung to the sterilizing

effect of hydrochloric acid) most abundant where absorption is max-

imal (namely, along the ilium and cecal region). Because the uterine

cavity communicates vdth the exterior, it has established its own out-

posts to give as ready response as po.ssil)le. Tlie number of lymph nodes

in the mucosa varies within vdde limits in different individuals and

in different species. In one of my patients the mucosa was so filled

with normally constructed Ijmiph nodes that they quantitatively out-

spaced the mucosa proper. This was due to a chronic local infection

of long duration.

4. Cellular Reaction in the Parametrium .—In 1926 Hofbauer pub-

lished a work upon the cellular reaction in the base of the broad liga-

ments during pregnancy and puerperium. This reaction consists in

the presence of two types of cells in the Ijnnph spaces. These ai*e the

clasmatocytes and the monocytes. Later, a third cell was defined which
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became the stem cell, of which the two former are developmental forms.

All three varieties are of mesenchjmial origin, due to some reaction dur-
ing pregnancy. The condition becomes more marked after a prolonged
labor or in the presence of infection. These cells are found more numer-
ous in the paracervical areas and are markedly phagocytic.

Hofbauer states: '‘What is the influence, it may be asked, which,
during pregnancy, causes the development in the parametrium of a

phagocytic tissue which is evidently intensified under the stress of

labor"? Since for the last few years pathologists emphasize that due
to irritation by foreign protein substances in various organs there is a

response of mesenchymal tissue elements and of undifferentiated cells

in the immediate vicinity of blood vessels, our attention was first of

all directed to a causative factor of this kind. There is, however, noth-

ing which leads us to believe that the .specific stimulant in the para-

metrium is the result of the breakdown of fetal or chorionic tissue. It is

unlikely that the well-ImovTi proliferation and breaking off of buds of

chorionic tissue into the maternal blood stream—the so-called deporta-

tion—can be considered the main factor; particularly as this is most
marked in the early stages of pregnancy, while the parametiaal changes

attain their highest development at its very end. On the other hand,

it is conceivable that the hormone, or whatever substance it is that pro-

duces the well-Icnown changes in various organs of the pregnant woman,
causes the parametrial phenomena.”

5. Closure of the Uterine Cavity by Blood Clot.—Reeentlj’’ we had

the misfortune to lose a patient post partum, and I had to do a liysteree-

tomy post partum on another patient for torsion of a pedunculated

fibroid. The careful study of these two cases' has given us much data

upon the defensive measures of the uterine cavity. In the autop.sy case,

in which the patient died on the third day post partum of pulmonaiy

edema from advanced mitral disease, the pelvic organs were removed

very gently en bloc. It was my conception before investigating this

case that the evacuated uterus remained a cavity, because when the post-

partum uterus is invaded by hand or instrument for whatever cause, it

gives the impression of being just a muscular bag. That is not true,

however. It was found that the anterior and posterior waUs of the

uterus were agglutinated bj’’ a thin layer of clot which ceased to be ad-

herent at the lower margin of the upper uterine segment. The clot

projected through Bandl’s ring as a blunt obturator, as any clot vdll

do if it forms at the end of a tube. So intimately were the two uterine

walls bound by the clot that microscopic sections were made of the two

waUs and the intervening clot without disturliing the normal relations.

The study of the renewal of the new mucosa underneath this thin

but extensive layer of clot and blood-permeated redundant tissues is a

vast and interesting new field for future description. Suffice it to say

that in normal noninfected patients most of the lochia of the first few

days comes not from the uterine cavity, but from the tip of the plug

at the lower uterine segment and from the traumatized and regenerating

tissues of the lower uterine segment and cervical and vaginal canals.
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Only later does lochial discharge come from the uterine cavity, when the

clot has served its sealing purposes and is being disintegrated in the

regeneration of the uterine mucosa.

The second ease came under study following a total hysterectomy in

the fifth day post partum. Here again the main features of the process

of protection by clot and repair were corroborated. It becomes quite

clear, in view of these disclosures, why the uterus, unlike any other

surgical cavity, so frequently escapes infection. It is because it is not

a real cavity but onlj^ a potential one. If it were not for this sealing of

the uterine cavity, fcAv women would escape puerperal infection. Ee-

tention of large strips of membranes or portions of placenta would

prevent nature’s effective closure of the uterine cavity by clot, leaving

a cavity and a wick for the entry of infection. Conditions for normal

regeneration of the uteruie mucosa are limited. The blood clot must

be minimal but sufficient to cause effective closure of the uterine cavity.

Excessive clot is detrimental in the same degree that an optimum amount

of coagulated blood or serum is necessary for the healing of any wound.

Any amount above this is correspondingly detrimental, causing, when
largely excessive, breaking down and producing conditions conducive to

infection. Normally the two opposing walls of the uterus, the anterior

and posterior, are joined post partum by a minimum of clot which, in

the parts nearest the tom mucosa, acts as a bridgework for regeneration

of mucosal elements. Any spontaneous invasion of the uterine cavity

by infective agents from below would have to overcome the normal

barrier of this thin clot before reaching the viable, vital parietal tissues.

It is my impression that this sealing off of the uterine cavity is the

most important of the protective agents in the postpartum recovery.

That the medical profession has felt this for years is shown in the care

of obtaining a complete removal of placenta and membranes and in

the anxiety which follows any retention of these in any patient under

observation. Though the cause for anxiety arose out of a possible in-

fection following upon such retention, the basic reason lay in the fact

that the uterine cavity, under these abnormal circumstances, became a

real, not a potential, cavity.

Conclusions

It has been shown that many factors enter into the protection of the

uterine cavity against infections. Among these are five that are of

first importance. These are chiefly mechanical. It is probable, even

certain, that many other biochemical agents enter into this protective

shield.

The five enumerated are as follows

:

1. Desquamation 4. Development of mesenchymal cells in the

2. Exfoliation parametrial tissues during pregnancy

3. Local lymphocytosis (Hofbauer’s cells)

5. Closure of the uterine cavity by blood clot
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t at perhaps 2o per cent of the puerperal deaths are due to infection. Therefore,
a fur her inquiry into the etiologj' such as that presented by Dr. Goodall is not
only of theoretical, but also of practical interest and importance.
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The presence of -infective organisms in the uterus and adjoining pelvic structures
IS or must be assumed, whether inlierent or accidentally introduced. If their growth
or distabution during labor or soon after is inhibited, the reasons should be sought
for. Hofbauer, m 192C, directed attention to the presence of accumulating fibro-
blasts in the parametrium where it approaches the uterine walls and said that these
become more abundant in the presence of early infection. He believed that these
act as macrophages which ingest and destroy the invading bacteria and also in-
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creuse the immunity. Stieve, in 1929, confirmed these observations and the fact

that histologic changes in the uterine connective tissue of an embryonic type act

with a similar function. Louros, Scheyer, and others then claimed that the reticulo-

endothelial system constituted a secondary line of defense, while Miller and Wliitaker

at the same time showed that the antibactcricidal power of the blood progresses with

pregnancy. All of these theories agree more or less, but the picture is by no means

complete and the claims put forward by the reader of this paper must therefore be ac-

corded deserving attention.

Goodall emphasizes the importance of the closed postpartum uterine cavity due

to fibrinous agglutination of its walls after the placenta is delivered and the ad-

verse results which develop when this process is interfered with. In addition, there

is the proper healing of the denuded mucosa under this protective covering. Per-

haps this is nothing more than the regeneration wliich ordinarily takes place under

a “scab” or the desquamation during menstruation. The association must yet be

proved more adequately, and imdoubtedly the proof or disproof eventually will

follow.

In the meanwhile it would seem desirable that whatever practical lessons may be

learned from these observations of Goodall and those who preceded him be con-

centrated on the need for adequate obliteration of the uterine cavity after delivery by

oxytocic measures. It may be that the antihemorrhagic use of ergot, pituitrin, and

similar preparations has had an equally deterrent and inliibitive effect on preventing

puerperal infection. However, I believe that further investigations to halt, or, better,

to prevent this crippling or fatal complication of pregnancy should be developed. In

the meanwhile the theoretical explanation advanced by Dr. Goodall should be given

due and full consideration and his promise of further observations should be en-

couraged.

DR. JAMES R. BLOSS, Huntington, W. Va.—

F

or many years my personal view

about puerperal infection has been that if a woman could take care of the germs

that were in her vagina, it was up to me not to put any new ones in. I have also

believed that puerperal infection is an ascending affair and I am convinced that the

ascending infection is through the lymph channels. If you keep the channels closed,

you will not get ascending infection from the germs a woman has.

When doing home obstetrics it was my practice to keep the uterus firmly con-

tracted. I do not believe that single large doses of an oxytocic substance will keep

this contracted long enough. It seems preferable to develop a technique of keeping

blood clots out of the uterus rather than squeezing and massaging it after they

have formed. For that reason I feel that Dr. Goodall has instituted a scientific

investigation which will be of inestimable value.



THE WERTHEIM OPERATION FOR CARCINOMA
OF THE CERVIX-

Joe V. Meigs, M.D., Boston, j\L\ss.

(From the Vincent Hospital Wards of the Massachusetts General Hospital)

I
PUBLISHED a paper in 1944'* gmng a resume of mv attempt to use

the ‘Wertlieira operation as a means of treating cervical cancer. Another

jeav lias gone by and because more time has elapsed, a more satisfactory

study of the cases can now he presented. The larger the number of cases

operated upon and the longer the patients are followed, the more satis-

factory the operation seems to be. It is obmous to me that advanced

cases are not to be included and that age and general physical condition

are important in the choice of patients for treatment.

The argument for the treatment by surgical means bear’s repetition,

and the five reasons that comprise the argument are as follows

:

*1, If the cervix has been removed, there is no chance for a recurrence

in it.

2. If the cervix has been removed, no cervical cancer can regiw in it

as a recurrence.

3. Certain cancers of the cervix are radiation resistant, a fact proved

at the Pondville Hospital, where multiple biopsies are performed at the

time the x-ray and radium treatment are being carried out.

4. There will be less damage to the bowel if surgery is imdertaken.

Lately, forty-six cases of serious bowel injury have been found in our

clinics.

•5. Prom the work of both Bonney’* and Taussig**"' it is obvious that

patients Avith lymph node metastases can be cured by surgery in some

instances, and this author believes that it is not possible to cure Avith

radiation cancer in Ijanph nodes deep in the pelvis.

Studies of the vaginal smears in patients four and five years after

radium ti’eatment occasional!}’- shoAV cells in the A’aginal smears that sug-

gest a I’ecurrenee of the cancer or a pei’sistence of it. The not too infre-

quent finding of a recurrence five to ten years after radiation suggests

that either the tumor Avas not eradicated or that, folloAving radiation, a

ncAv tumor occurred, either because the cervix had been retained or pos-

sibly because the radiation itself yvas responsible as the etiological factor.

It is definitely coneeh’able that radiation itself may, by its carcinogenic

action, produce a ncAv tumor. It is interesting that vaginal smears in

eases operated on by the "Wertheim method have been negative; the

cells so frequently seen folloAA’ing radiation are not present. In histologic

•Read at the Fifty-Sixth Annual ?.

tricians Gynecologists and Abdominal
9, 1944 .

Meeting of the American .(Association of Obstc-

il Surgeons, Hot Springs, Va., Sept. <, 8, ana
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preparations, cancer cells foUo'wing irradiation are seen completely sur-

rounded by connective tissue and are imprisoned. It is conceivable

that clumps of cells may occasionally break through to the surface and
be shed into the vagina. The observations noted during the study of

vaginal smears present a new and sixth reason for advocating radical

surgery. With the cervix removed, it cannot become the nidus of a re-

currence or new tumor.

The material for this report was obtained from three hospitals and the

author’s private practice. Tlie first ease was operated upon in February,

1939, and the last one in this series in June, 1944. The total number
of cases is now sixty-five. In the last report a group of nonelective eases

were included that Avere operated upon because of the failure of radia-

tion therapy
;
in this study this group has been eliminated. Thirty of the

patients were operated upon at the Pondville Hospital, thirty-tAvo at the

Massachusetts General Hospital, and three at the Palmer Slemorial Hos-

pital. In the year 1939, Iaa'o patients Avere operated upon; in 1940,

eight
;
in 1941, eight

;
in 1942, nineteen

;
in 1943, eighteen

;
and to June,

1944, ten. The group is not great and it constitutes about 15 per cent of

the total number of patients Avith cervical cancer seen, Avhich is the

usual percentage of early cancer in a large series of patients. In any

group of early eases there are those AAdio are old and those in poor

physical condition, and they are not included in the operative group.

The ages of the patients are of interest. Fifty of them Avere 49 years of

age or younger, and fifteen, 50 years of age or older. Most of the

patients were betAveen the ages of 30 to 50 years. All patients haA^e

had a microscopic diagnosis of carcinoma made upon their tumor. None
of the biopsies at the time of operation Avere reported as carcinoma “in

situ,” “precancerous,” or “intra-epithelial.” Some tumors have been

much more advanced than others, but in nearly all instances a real and

easily visualized cancer was present.

Selection of Cases

The patients selected for surgery should be young, preferably beloAV

50 years of age, and in good physical condition. It is important that

they are thin
;
patients of moderate size may be chosen but obese Avomen

should not be chosen. The tumor may iiiAmlve the cervix in part or

entirely; it may advance upon the vaginal AA''alls to not over 1 cm. from
the cervix. The reason for this is that it is difficult to remove enough

vaginal cuff if the tumor has advanced onto the vagina. In such cases

the vaginal lymphatics are infiltrated AAdth cancer, Avhich cannot be seen

or felt. Vaginal extensions may be easily removed but it is to be doubted
if they can be cured by surgerj'. The cervix should be moA^able, as felt

by vagina and by rectum; fixation must mean infiltration beyond the

cervix, and, although the lesion can be removed, lymphatics full of

cancer cells cannot. Palpation of lymph nodes in tlie iliac, ureteral.



544 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

or obturator regions is no excuse for not operating if the other reasons

for selection are satisfactory. It is exactly such patients that we hope
to cure by means of radical surgery. Distant metastases or isolated low
vaginal metastases certainly rule out any attempt at cure. If pyelo-

graphy demonstrates that the ureter is dilated but the lesion seems

operable, the patient should be given the benefit of the doubt, for surgery

may cure such a patient if tlie block in the ureter is due to pressure of

a node.

The Operation

The operation is the classical Wei-theim or Clark operation, if we
understand that 02ieration to mean a complete dissection of the pelvic

lymph nodes from the bifurcation of the aorta down, plus the removal

of the cervix, vagina, and parametrium. I believe the Wertheim-Clark

operation is not so complete, so I prefer to call this operation the

Wertheim-Clark plus the Taussig operation—^the pelvic Ijmph node dis-

section as advocated by the late Dr. Fred J. Taussig. The dissection

starts along the common iliac artery and includes a dissection of the

nodes and fattj'^ tissues about it and the internal and external iliac

arteries and veins. The obturator foramen and nerve are cleanly dis-

sected and the ureter isolated from the region of the common iliac artery

to the bladder. The ureter must be protected as far as possible. In the

first operations the ureter was bared from the bifurcation of the com-

mon iliac artery to its entrance into the bladder. At the end of the

operation the ureter looked Kke a Avire suspended across the deep pelvis. -

At the present time an attempt is made to keep the ureter attached to

the peritoneum medially. Just above the first real branch of the in-

ternal iliac or hjqjogastric artery, there are a very small artery and a

vein which arise from the internal iliac artery and vein to give blood

supply to the ureter. Great care must he taken to preseiwe these vessels.

This blood supply Avas draAvn to my attention by Dr. James M. Neil of

Oakland, California, AAho has been visiting and studying at the Massachu-

setts General Hospital. At autopsies on the female he has dissected out

the blood supply of the ureter and has convinced me that I haAm severed

this important blood supply many times. Inasmuch as the next im-

portant blood supply to the ureter arises from the uterine artery as it

crosses the ureter and must be sacrificed, it is obAuous that the ureter

may be Avithout satisfactory blood supply for too long a distance if the

small artery from the hypogastric is severed. A sufficient number of

cases has not been done to prove this point, but it is the most intelligent

hint I have encountered in connection with ureteral injury. The dis-

section of the obturator foramen is easily accomplished and in this area

more positive nodes Avere found than in any other area. This di.sseetion

can be started by blunt scissor dissection and during the dissection great

care must be taken not to injure the many veins that lie in the base of
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the foramen, for these veins are of good size and bleeding from them is

difficult to control. Separation of the rectum from the posterior vaginal

wall tests the surgeon. There are many great veins and arteries in this

area and care must be taken to keep blood loss during this part of the

operation at a minimum, for this part is at the end of the operation and
shock may be impending, and blood loss is therefore extremely hazard-

ous. The separation of the rectum from tlie vagina is very similar,

except much more extensive, to the separation of the posterior vaginal

wall from tlie rectum during posterior colporrhaphy. A good line of

cleavage can be found for part, but not all, of the dissection. It is well

to suture the vaginal cuif with a hemostatic stitch in a circular manner

to check bleeding from the vaginal veins. The vagina is left open and

not closed, to allow for adequate drainage from the pelvis. No drains

are used as the open vagina suffices. No attempt is made to suspend the

vagina or to close or stitch any of the pelvic structures together. The

peritoneum is.closed with a running catgut stitch, starting from a corner

near the common iliac artery and continuing around the pelvis to the

other side. In our follow-up we have not seen a prolapse of the vaginal

vault. The vagina is short but always well held up. The duration of this

operation varies from one and a half to two and a half hours, and it is

well to have the iiatient given a continuous intravenous clysis of saline

solution, and toward the end of the operation a blood transfusion is

given. In every instance the patient is prepared for two to three days

with 6 Gm. of sulfadiazine daily, and after tlie operation sulfadiazine is

given intravenously until it can be taken orally. Sulfadiazine is given

for five to six days after opei'ation. The use of sulfanilamide in the

pelvis and under the peritoneal flap has been abandoned as we feel it is

not necessary, and because of the possibility of foreign body reactions

about the sigmoid. It is interesting to note that none of the sixty-five

patients prepared this way lias had general peritonitis, which has always

been the great danger from this type of radical surger3^

Complications

The only really serious and annoying complication is damage to the

ureter and consequent- ureterovaginal fistula. The fistula usually oc-

curs a few centimeters from the bladder orifice; the fistula breaks

through just about the time the constant drainage catheter is removed

—from the ninth to the eleventh day after operation. In the previous

report it was concluded that a ureterovaginal fistula meant ultimate

nephrectomy but this has proved not to be true. There have been eight

ureteral fistulas, or 12.3 per cent, in the 65 i^atients operated upon.

One patient who had a huge tumor and who would never again be chosen

for the Wertheim operation developed bilateral ureteral fistulas; she died

six months after lier operation. One patient is still leaking. In two cases

it was necessai’y to do a nephrectomy, and in four the leakage ceased
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Table I. COJIPLICATIONS

NUilBER OP
CASES

PER CENT

Ureterovaginal fistulas 8 12,3

Ureterovaginal fistulas, healed 4
"Dreterovagmal fistulas, Iddney
Ureterovaginal fistula, leaking

removed 2

1
Ureterovaginal fistula, dead 1

spontaneously. In three of these cases the Iddneys are “dead,” at least

they do not function and no sliadow is found after intravenous dye. No

urine comes from the ureter at cystoscopy and catheterization of the

ureter is not possible. In the one patient who is still lealdng it is con-

ceivable that the fistula might heal or that bowel or bladder anastamosis

might be possible. So far, the Urologic Staff at Pondville Hospital has

not been able to find sufficient ureter to anastamose to the bladder or to

implant into the bowel. Of the four ureters that healed, one healed in

two months, one in four months, one in six months, and one in nine

months after leakage was discovered. It is therefore obvious that of the

sixty-five patients only 6 per cent had the kidney removed or are still

leaking. In the first series there were no vesicovaginal fistulas; one

recent case may possibly fall into this categoiy, but as it has not yet

been proved, it is included here as a urcterovaginal fistula and will he

until proved to the contrary. It is to be noted that in 15.3 per cent of

aU. cases ureteral dilatation was present before operation and yet it was

not in these patients that the ureteral fistulas occurred. It is hoped that

Avith better knowledge of the blood supply of the ureter and wuth greater

ability to free the ureter from its groove around the upper vagina and

into the bladder, fewer fistulas will develop. If this problem can be

overcome, surgery will prove more satisfactory than any form of radinm

or x-ray treatment for early cervical cancer.

Lymph Nodes*

The fifth reason for performing the Wertheim operation, the lymph

node problem, has borne out the findings of Bonney and Taussig to a

surprising extent. Lymph nodes were involved in tAvelve patients: the

iliac nodes in six, the obturator nodes in seven, and the ureteral nodes

in one. More than one area Avas involved in txA-^o patienls. Therefore,

18.4 per cent of these very early cases had lymph node extension and

all of them, I believe, Avould have died if radium Avere the treatment of

choice. Of this group of patients, three, or 25 per cent, of those Avith

positive nodes are InioAvn to be dead. One case is lost and one has re-

current disease. It is evident, therefore, that of the group Avith nodes,

41.6 per cent should be considered as not eured. If any of these patients

Avith nodes is salvaged, the operation is worth while, and it is probable,

considering the length of time that has elapsed since operation, that some

of the cases Avill live. One other patient had a metastasis to her FaUopian

tube and she surely A\muld not survive if radiation alone had been use .



MEIGS: \\rERTHEIM OPERATION FOR CARCINOMA OF CERVIX 547

Table II. Ltmph Nodes

NUMBER OF
CASES

PER CENT

Positive nodes 12 18.4
Positive nodes, dead 3 25.0
Positive nodes, dead, lost, or recurrent 5 41.6
Positive nodes, living 7 58.4

It is my belief that better results can be obtained following surgery wlien

the l3unph nodes are involved than following radiation. In this series

of eases, 18.4 per cent of 65 patients had positive nodes, and 58.4 per

cent are Imo'wn to be living and well.

X-ray and Eadium Treatment

Twenty-four patients either had complete x-ray and radium treatment,

or one-half of the complete x-ray and radium treatment. Of this group

two patients, or 8,2 per cent of the twenty-four are dead; two patients, or

8.2 per cent, have a ureterovaginal fistula. There were 14.6 per cent of

fistulas among the patients who had no previous radiation treatment.

Eadiation did not seem to be an etiological factor in the development of

fistulas. Five patients who were radiated, or 20.8 per cent, had positive

nodes, while there were 17 per cent with nodes who had no radiation.

In this series patients treated with x-ray and radium had approximately

the same number of involved nodes as those without radiation. The

number of patients is too small to be convincing, yet there were about the

same number of patients with involved nodes in both groups, fewer

patients with fistulas in tlie radiated group, and as many patients died

in both groups. No suggestion can be deduced from this study that

radiation treatment before operation is or is not beneficial. Prom the

technical surgical point of view, there is very little difference in the dis-

section during the operation.

Tjvble in. Radiation
'

RADIATED CASES
NO. PERCENT

NONRADIATED
CASES

NO. PERCENT

Total number 24 41

Nodes 5 (20.8) 7 (17.0)

Fistulas 2 ( 8.2) 6 (14,6)

Dead 2 (
8.2') 2 ( 7.3)

The Groups and Grades of the Cancer

The cases were grouped according to the American College of Sur-

geons’ classification. There were 45 patients in Group A, or those cases

involving the cervix only; 15 were in Group B, or those involving the

cer\Tx and vagina; and 5 were found to have extension in the broad
ligament and were placed in Group G. There wei-e 6 adenocarcinomas

and one adenoacanthoma; 8 cancers were called gi’ade 1; 17, grade 2; 26,

grade 3 ;
two, grade 4; and in 5 no grade was reported.
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Results

There was nw postoperative mortality in tliis group of sixty-hve

patients. This result is of major importance, for with the excellent re-

sults obtained by radium and x-ray treatment, no one would dare do
surgery if the mortality were high. These figures prove that surgery

can be done safely, and because of that it is appropriate that a large

series of surgical eases be tried. Tlie fear of a high mortality should

no longer be a deterrent to the surgical treatment of selected cases of

cervical cancer. Of sixty-five patients, five, or T.T per cent, are loiown

to be dead and three of these patients had positive Ijunph nodes. Of

the fifty-three patients who did not have positive nodes, only two are

dead, or a survival rate of 96.3 per cent. Of the total of sixty-five

patients, there are five dead, two with recurrent disease, and one lost,

or a total loss or probable loss of 12.3 per cent or a corrected survival

figure of 87.7 per cent.

Table IV. Results

Number of cases 65
Postoperative deaths 0

Dead 5 (7.7%)
Living with disease 2

Lost 1

Dead, living with disease, or lost 8 (12..3%)

It is not possible to compare these figures with luioum five-year results

following radium, but of this group of patients, 2 are alive five years

or less; 5, four years or less; 9, three years or less; 18, two years or

less; and 25, one year or less. Undoubtedly some will die, but Judging

from the results and seeing the patients in foUow-up clinics, the author

predicts that the ultimate results of this five-year series null be more

satisfactory than similar groups treated by radium or radium plus x-ray

therapy.

No correlation could be made of the eight patients who died, were

lost, or are living with disease as to the extent of the disease or grade of

the cancer. The dead or dying are too few to attempt any statistical

evidence. Three who died had positive lymph nodes, which is perhaps

a significant fact.

Conclusions

1. Surgical removal of the early cervical cancer is as .safe as radia-

tion treatment.

2. The number of fistulas of the ureterovaginal type is too large, but

vdth a better understanding of tlie blood supply fewer such calamities

are expected.

3. Lymph node involvement is curable by surgery as evidenced by the

reports of Bonney and Taussig, and the results of this series point to-

ward that eventuality also.
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4. It is the belief of the author that properly selected cases operated

upon by the Wertheim-Clark technique and cared for by modern surgical

preoperative and postoperative methods may improve the results in

cermeal cancer.
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264 Beacon Stiu^et

Discussion

DR. VIRGIL S. COUNSELLER, Rochester, Minn.—Carcinoma of tlic bladder is

one of the most fatal lesions encountered. In this region tlie lesions are pre-

dominantly epithelial in origin, and in the cervix the same situation is true. I am
stressing the behavior of epitheliomas in these various locations to emphasize the

fata] consequences of tliis type of lesion. More and more, surgeons arc advising

total cj’stectom}" with removal of all perivesical fat and associated Ijunpli nodes,

followed Ip* extensive roentgen therapj’ in cases of infiltrating lesions of the bladder.

One might ash what this has to do with carcinoma of the cervi.x. The two le.sions

are in verj’' close proximitj*, the cellular structures are verj’ similar, and the radical

surgical treatment is not dissimilar. A few j-ears ago, total cystectomy, seminal

vesiculectoiin', and prostatectomy carried a high mortality’ rate, but this is not so

todaj'. The same holds true for radical surgical treatment of operable carcinonta

of the cervix.

For manj' j-ears it has been considered bj' authorities that radium treatment or

roentgen therapy plus radium therapj' was the acce^ited treatment for carcinoma of

the cervix. In fact, it still is and .«hould be in a large percentage of such cases. But

the lesions which should bo treated bj' radium arc not what Dr. Meigs is discussing.

His thesis is limited to the operable group, and I am happj' that I can agree with

him that the radical removal of the lesion and dissection of the regional h-rnph nodes

is the proper approach. Radical surgical mastectomj’ with complete dissection of

the axillaiy hmiph nodes is the accepted treatment for carcinoma of the breast.

The same type of treatment sliould be cmplo.vcd in cases of high-grade epithelioma

of the lip with involvement of the h'lnph nodes. I believe these are analogous to

epithelial lesions of the cervix uteri.

I was especialh' interested in the first and second tables presented In* Dr. !Moigs.

The first table dealt with ureteral fistula, the most important comjdicntion but Iw

no moans a fatal one. 1 believe the incidence which he reported is higlior now than

it will be in the future. I have been aware of the multiple blood sup]d_v of the lower

jtart of the ureter for some time, but, in spite of o.xtremc care. I have noted that

the lower segment of the ureter sloughed in some cases in which the ureter was ini-

jdanfod into the bowel. When such a complication does occur, I believe it is best to

do a nephrostonn* to prevent hydronephrosis and repeated infection, as a .‘•afet.v

method, and to await developments. I have records of patients who have livc<]

twenty years after bilateral nejihrostoinj- :ind are in otherwi^e good health. It must

be emphasized that the position at which the ureter enters the bladder is the rno'-t

fixed portion of- the entire ureter and that its blood supph- can ea=)l\- be injured.

Furthermore, there arc anomalous vessels to the ureter in this lomtion jutt a*-’ tiior--

are frequently at the ureteropelvic juncture.
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Involvement of lymph nodes in cases of malignant lesions is a good index as to

the possible extent of the lesion and the grade of malignancy. It gives considerable

criteria on which to base prognosis. It is of interest, tlierefore, that in 18.4 per
cent of this series of sixty-five selected cases of carcinoma of the cervix, the lymph
nodes were involved. Gratifying indeed is the fact that 58.4 per cent of the patients
are living. I am quite sure that it is impossible to cure patients with this disease

by radium or roentgen therapy or any combination of both if the lymph nodes are

involved.

Dr. Masson, my surgical colleague, has been interested in the Wertheim hysterec-

tomy for many years. In looking over our records during the last thirteen years,

Dr. Masson, Dr. Waugh, and I found that we have done a Wertheim hysterectomy

in 113 cases. In this group, there were three urinary fistulas. There were two

deaths from pulmonary embolism, one from peritonitis, and four from broncho-

pneumonia. During the past year we did tliis operation in sixteen cases with one

death and no fistulas. In an institution such as the Mayo Clinic, I believe these

lesions are seen at a slightly later stage perhaps than in private practice. I say this

because in 80 per cent of the cases of carcinoma of the cervix the lesion is con-

sidered inoperable on account of the extent of the lesion alone, when the patients

first are seen at the clinic.

In closing, I want to stress the importance of Dr. Meigs' contribution, and I

believe the percentage of cases in which surgical treatment is applicable will re-

main around 20 or less, unless it is possible to examine the patients in an early

stage of the disease.

DR. A. N. CREADICK, New Haveit, Conn.—Dr. Meigs' first contribution is the

description of the blood supply to the ureter. His second contribution is the ob-

servation that the obturator glands are so frequently involved, which explains why

so many of our recurrences have obturator pains which we could not explain until we

later felt the masses in the pelvis. But far more important to the subject of the

cure of cancer is that Dr. Meigs has had the temerity to remove the site of the

growth. The Connecticut Division of the American Cancer Society spends $10,000 a

year in propaganda advocating cancer-awareness, early diagnosis, and semiannual

physical examinations. We are faced with a defeatist attitude on the part of the

profession itself. The expert medical men, whether they are radiologists or surgeons,

are unhappy over their statistics and the limitations of their accomplishments. The

average practitioner is defeated because he sees only the neglected and incurable

cases which he must attend through the prolonged incapacity and slow exitus. One

said to me lately, "Why should I look for cancer? Wliat would I do with it if

I found it?”

A great deal of money is being spent on cancer research, and some day a chemical

solution may be found. But until that day we have no program except to encourage

(a) early diagnosis, an alert medical profession, and a cancer-conscious laity; (b)

early total and radical extirpation of the disease; and (c) eternal watchfulness there-

after that the same or a new gro%vth shall not occur.

In the face of these facts I turn to Dr. Katherine MacFarlane's contribution of

last June. You remember she stated that 1,876 women had reported for semiannual

physical examinations and three carcinomas of the cervix were discovered. They

were treated and are still alive. Now there have been established five cancer-preven-

tion clinics in Philadelphia and we will watch their development with interest.

We are beginning a cancer-prevention clinic in New Haven, at first in the post-

partum clinics, then among our hospital employees, then among the big employers

of women. We hope to stimulate similar clinics in Hartford. I Imow of no other

way than this to discover cases early enough for such a procedure as that we have

seen this morning.
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DE. WILLIAM H. VOGT, Sr. Louis, Mo.—Tliis is a serious operation and, as

Dr. Meigs lias brought out, it takes a great deal of technical skill and a great deal

of experience. The operation cannot be learned by observation; it cannot be learned

by mere assisting, but it must be learned on the cadaver. To dissect out the glands,

and the ureters, and to remove a large portion of the parametrium and the vagina

is an extensive procedure and can be followed by many complications.

The gynecologic profession for many years has been radium-conscious and the

results with radium, as brought out hero this morning, have not been entirely satis-

factorj'. The general surgeon removes carcinoma from any place in tlie body, from
the scalp to the palmar surfaces of the feet when ho can, and I could never under-

stand why the uterus should be eliminated from that method of procedure. The
surgeon today gets results with radical amputation of the breast—^why not with

radical operation for carcinoma of the cervix? One reason is, I think, that the

operation which is called the Wertheim operation is in too many instances not the

Wertheim operation. It is often a makeshift and not the operation ori^nally

designed for the cure of that disease.

I talked before a count}’’ medical society one time and one man in the discussion,

a rather keen observer who had been in the practice of medicine a good many years,

said he had watched the change in tlie treatment of carcinoma of the cervix. He
observed that prominent men who had in former years advocated surgery for this

condition had gone over to radium. I had described tliis operation as a serious and

difficult one in which a large portion of the broad ligaments and the vagina were

removed and the uterine arteries tied off at their origin and I described the difficul-

ties that might be encountered. He said, “I wonder whether these men who

formerly did that operation and have now gone over to radium feel that they are

no longer physically able to carry out that procedure?" It was not a bad observa-

tion, for it takes not less than an hour and fifty minutes and sometimes two and a

half hours to do this operation and is certainly no easy task for the surgeon.

Dr. Meigs has brought out one important thing in the matter of ureteral fistulas.

I am satisfied that injury to the ureters can in most instances be satisfactorily

avoided. The reason fistulas develop is chiefly due to interference with the blood

supply of the ureters. If the blood supply is not too greatly interfered with, the

incidence of fistula following this operation will be greatly diminished.

DE. THADDEUS L. MONTGOMERT, Philadelphia, Pa.—

F

rom the outset I

would say that Dr. Meigs’ operation is the most complete eradication of carcinoma

of the cervix, and of carcinomatous glands of the pelvis, which I have ever seen

performed or described in the literature. It will be most interesting to compare

the ultimate results of this method of therapy with the many series of cases treated

by radium and x-ray.

-Dr. Meigs mentioned that in several of his cases, preliminary x-ray therapy was

employed. I would like to Icnow whether he found any appreciable effect of such

treatment upon the primary growth and the lymphatics. Theoretically it would

seem a good procedure to perform preliminary x-ray therapy in all of these cases

whether the cervical carcinoma is to be ultimately treated by radium or by surgical

extirpation. Wliile one does not anticipate a cure with the preliminary x-ray therapy,

the amount of regression in the primary tumor is oftentimes amazing. We have

found this method of treatment particularly efficacious, for instance, in carcinoma of

the body of the uterus.

As to the work of Dr. MacFarlane, and the effect it has had on the education

of the laity and stimulation of the profession, there is little or no question. Dr.

MacFarlane ’s clinic has done more to arouse the interest of the laity in semiaimual

health examinations and to stimulate the profession to provide regular gjmecologic

checkups, than any other single event in the history of Philadelphia medicine.

I find in my own gynecologic practice that almost one-third of the office work today
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is the performing of semiannual gynecologic check-ups. This is a tedious task and
takes a considerable portion of the office hours. Nevertheless, I feel it is the greatest

service wliich we gjmecologists can perform in preventive medicine and early diag-

nosis and cure of gjmecologic carcinoma.

IDR. HERBERT E. SCHMITZ, Chicago, Inn.—

X

think that some of us have lost

sight of the original intent of Dr. Meigs ^ work. He is not attempting to pit surgery

against radium therapy, as have some of our discussants. If surgery had proved

to bo tlie only correct treatment of carcinoma of the cervix, radiation therapy

could never have gotten a foothold. Gynecologists were looking for a treatment

more safely executed and more satisfactory than the radical operation.

“ Radium and x-ray will in no way interfere with those cases that are best treated

with surgery. We have demonstrated that radiation docs not increase operative

difficulty, and that is something to be remembered. I have observed surgeons

operating in a field which was invaded by carcinoma which increased the bleeding

and the difficulty of dissection, and interpreting that effect as due to previous

radiation.

Surgery .should be limited to those cases where the tumor is operable and in

young individuals who can stand the operation. There .still remains that group

of cases advanced beyond surgery where radiation has to be employed. As yet, I

have not seen surgical statistics showing a survival rate above, that of irradiation

therapy in a comparable gi'oup of cases.

DR. JAMES E. DAVIS, Ann Arbor, Michigan.—Cancer is now a permanent

terra for all types of malignant growths in all kinds of tissues. It is uncontrolled

growth of one or more cells, or tissues of the bod3%

1. Cancer consists of biologically incomplete, and perverted tissue cells derived

from immaturel}’' completed cells within a local area of body tissue. Histologically

cancer cells persistently maintain abnormalities of form. Their functions are

inconsistent with continuance of life by the body host.

2. The cause of cancer is always an irritant of sufficient potencj’’ to alter

permanentlj' cellular growth behavior, and cell differentiation into specific tissue

patterns. Example of such irritants are called carcinogens, e.g., radium feedings

have produced sarcomas; carhon tetrachloride has produced hepatomas; wheat germ

oil may malignant^ irritate generative tissues; benzpyrene is a potent agent for

producing cancer in mice.

Long-continued phjmical irritants contacting cuticular, mucocutaneous, and

cutaneous tissues result frequently in epidermoid carcinomas. Reductions and

obliterations of adrenal or pituitary tissues directlj" or indirectlj' predispose to can-

cer occurrences.

Reduction of tissue calcium alters resistance to cancer. Genetic deficiencies pre-

dispose tissues to cancer.

Resistance to prostatic cancer is produced by stilbestrol, estrogen, progesterone.

Removal of testes may depress cancer growth in prostatic tissue. Removal of the

thymus and of the ovaries in experimental animals may have profound influence

upon cancer development.

3.

In prevention of cancer, eiforts succeed in different ways. (1) By restoring

displacements of tissues especially at marginal positions. (2) Removal of inflamma-

tory or other constant irritants. (3) Adjusting long-continued -chemical, and hor-

monal imbalances bj' restoring the surrounding growth stimulating connective ti.ssue

substance to normal. (4) Breeding control. Stockbreeders cull out and breed

out defective animals. (5) Removal of cancer tis.sue while it is localized and not in

the invasive stage by siirgerjq x-rays and radium; 30,000 cancer ca.«es reported





A MOETALITY STUDY OP 187 DEATHS IN 66,376 LIVE BIRTHS-f

James P, Norton, M.D., Jersey City, N. J.

(From the Margaret Hague Maternity Hospital)

WHEN one sees the exeellence and completeness of the many studies

on maternal mortality which have appeared in our literature, one

should approach the presentation of another review of a similar nature

with no small degree of compunction. However, we are of the opinion

that the material here analyzed has some aspects which are peculiar to

it and which are thought to he of sufficient interest and importance to

warrant further exploration and presentation.

"We are offering a study of the maternal mortality in the Margaret

Hague Maternity Hospital, Jersey City, New Jersey, from the opening

of the hospital in October, 1931, through 1943. During this period, there

were 66,376 live births at the hospital, with 187 maternal deaths, a

maternal mortality rate of 2.8 per 1,000 live births. No attempt at

correction of any land has been made; any patient pregnant or recently

pregnant (i.e. who was readmitted to the hospital post partum), who

died in the hospital, whether delivered outside or readmitted post

partum, has been included, the only exception being the exclusion of

two cases of criminal infected abortion.

A breakdo-wn of the 187 deaths for purposes of presentation will he

made into two main groups. In the first wiU be considered 143 cases

which fall into groups quite directly related to pregnancy.

Table I. Summary op Mortalities

preventable NONPREVENTABLE

Puerperal infection 19 23

Eclampsia 7 14

Other toxemias - 18
Hemorrhage 7 11
Rheumatic heart disease 5 9

Rupture of uterus 9 2

Emboli, sudden death 2
Anesthesia 2 6

Pneumonia 12

Tuberculosis 8

All other causes 4

55 132

Forty-two deaths were due to infection, 21 to eclampsia, 18 to other

toxemias, 18 to hemorrhage, 14 to rheumatic heart disease, 11 to rup-

ture of the uterus, 11 to emboli or “sudden death, and 8 to anesthesia.

Each of these various groups Yull be studied further, but for purposes

of definition, permit me here to state that by infection we mean any

one of the various clinical or pathologic manifestations of the disease.

Bead at the Fifty-Sixth Annual Meeting of the Ameri(^n Associ^ion of Ob-

stetricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., September ,

fOwlng to lack of space it wa.s found impossible to include here tlie extended

detailed tabulations which accompanied this article.
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The term “other toxemias” is used to designate that large group of

cases whicli loosely hang together as chronic nephritis, h3T3ertensive

disease, and cardiovascular renal disease
;
'in short, those cases not classi-

fied as eclampsia or acute or specific toxemia. It was impossible to re-

classify them under the more recent classification promulgated by the
American Committee on j\Iaternal Welfare.
By sudden death we mean some few cases where it was impossible

accurately to fix an anatomic or pathologic cause and in most of whom
an embolic phenomenon was thought to be the most likely etiological

factor.

The classification of clinic, nonclinic, and private patient occurs re-

peatedly throughout. B.y clinic case is meant that class of patient who is

registered in our Antenatal Clinic and for whose care the attending
staff of the hospital is whollj’- responsible. By nonclinic is meant the
patient who never registered in the Clinic and comes to the hospital,

generally as an “emergency ease.” Finallj’’, bj’- private case is meant the

patient for whose care some private phj’^sician is wholly responsible prior

to admission. Patients in this group have tlieir problems handled bj'"

their own private doctors and oceasionallj’^ are admitted to the hospital

with complications which have been treated for some time at home, often
enough inadequatel3^ Their care while in the hospital, of course, is

subject to compulsorj’- consultative advice b^’’ the attending staff for any
complications or operative deliveiy. This makes it possible for us here
to draw some comparisons between tlie three afore-mentioned tjqpes of

services.

In the second main subdivision, we present forfy-four cases, most of

them of a rather miscellaneous nature, and a further reriew will be
made of them.
Eeturning now to the forty-two cases of puerperal infection, they

Avill be presented from the vievq)oint of the tjqpe of delivery.

Puerperal Infection

Our approach to the problem of puei’peral infection in this review

has been that unless a definitely knoAvn and proved endogenous source

of the infection existed, or unless we could establish an exogenous source

in no way associated udth hospital management or personnel, then the

onus for the infection was placed on us and the death was deemed pre-

ventable. I know full well that tliis will result in our assuming respon-

sibility for some eases in which de facto we liave no real responsibility,

but as I see it, unless this is the attitude adopted, corrections and ex-

cuses could be made and anj’- good that might accrue from this or

similar studies would be ritiated.

Of the thirteen cases of puerperal infection with normal spontaneous
deliverj’', four were probably preventable and the source of infection

was undoubtedly due to the obstetric management. In two cases there

were baggings (one of these had a long labor), and in a third ease, an
operative interference, the draining of a pelvic abscess, was undertaken
on the forty-fifth postpartum daj’-, during the course of a prolonged
clinical puerperal infection. Perhaps this was an operative procedure
injudiciously undertaken. The fourth ease, again one of operative

interference, had a reconstruction of an old laceration of the sphincter

ani after the completion of the third stage of labor. This too was prob-
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ably a ease of unwarranted surgical manipulation. T’ouf of the remain-
ing nine eases were quite definitely nonpreventable. One came to us
as a transfer from the Contagious Disease Hospital with erysipelas.
Another, during the Bourse of sulfonamide therapy, had a hypoplasia of
the bone marrow. A third developed a generalized septicemia from a
hemolytic streptococcus finger infection. The fourth liad an antepartum
chill witli a rise in temperature and a rapid downward clinical course of
puerperal infection with acute jmllow atrophy of the liver, proved at

autopsy.

We now come to the consideration of the four fatal cases of peritonitis.

The exact source of the infection could not be determined or even rc-

rnotely approximated. After a two-hour labor with no vaginal examina-
tions and one rectal examination, one patient expired on her sixth

po.stpartum day. Another, after a three-hour labor, with no vaginal

examination and with but one rectal examination, expired on the fifth

postpartum day, and the third was delivered one hour after her admis-

sion to the hospital with no vaginal examination, one I’ectal examination,

and expired on her fifteenth postpartum day. The fourth and final case

in this group had a four-hour labor, no vaginal examination, one rectal

examination, and in twent3'-four hours her temperature began rising

and remained up, and she expired on her fort.y-third postpartum daj".

No specific organisms were ever isolated.

A close scrutiny of the records of these four cases indicate no reason

of any kind for the subsequent infected course. The possible role played

by an endogenous focus was a.ssessed and both aerobic and anaerobic

bacterial studies were made, but were not sufiicientlj" conclusive. These

cases and cases of a similar nature offer a real challenge in the further

study of the preventability of puerperal infection. Prom this anal3^sis

we are unable to offer much.

There was one case which could be attributed to the patient’s neglect

in not seeking earlier hospitalization. This was an individual who re-

mained at home three days with ruptured membrane.s, two and a half

hours after admission to the hospital delivered a stillborn macerated

fetus, and she herself expired in less than Dventy-four hours due to

gas bacillus infection.

In recapitulation, therefore, it may be said that of the thirteen fatal

eases of puerperal infection occurring after normal spontaneous de-

livery, four were probably preventable in the sense that some operative

interference was undertaken which might in each case explain the sub-

sequent untoward outcome.

There were eleven cesarean section deaths due to puerperal infection.

The indication for the section was, in all cases but two, cephalopcivie

disproportion. In these two ease.s, the indications were (1) transverse

presentation, and (2) an abruption of the placenta occurring during the

course of hypertensive cardiovascular renal disease. There were four

low transverse cesarean sections; two classical, one of these a low

classical in a ease of abruption, and one a modification of the Beck

technique; and four extraperitoneal sections, two following the Latzko

technique, and two the suprave.sical technique. If one approaches the

problem of fatal puei’peral infection occurring after cesarean section as

a di.stinctl3
'’ preventable entit3

’- unle.ss some very definite and unque.stion-

able focus other than the operative undertaking can be detennined,

then of the eleven cases, ten are to be con.sidered preventable. The case

of abruption is alone excepted.
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No detailed study or comment is possible concerning the seven cases
delivered at home. We have no way of determining the intrapartum
care or the postpartum care of any of these patients, and we do not in

our own figures hold ourselves accountable for their unfavorable course.

For the purpose of study of our experience, all seven are considered
nonpreventable.

Of our total of puerperal infection deaths, five cases were delivered by
forceps operation. There was nothing of any unusual moment in the

past history of anj- of these to explain the subsequent course. Two had
antepartum morbidity or intrapartum morbidity, and one was in labor
for eighty-two hours. As was indicated in the comment above concern-
ing puerperal infection following cesarean section, since there was no
other aseribable focus for any of these infected courses, we accept all

five as preventable.

Of the remaining six eases of puerperal infection, the three post-

partum readmissions, the two spontaneous abortions, and the one peri-

tonitis following appendieeetomy, all are considered nonpreventable from
the hospital standpoint.

Eclampsia

Out of a total of 21 deaths due to eclampsia, 4 were clinic, 10 were
nonelinie, and 7 were private patients. There will undoubtedly Im a

discrepancy between the number of fatal eclampsias repoited here and
the number reported bj’" our Biochemistry Department because I have
included two cases which the pathologist has labeled eclampsia but with
which classification the Biochemistry Department is not in full accord.’

Two of our clinic eases were probably preventable. In one, the clinic

overlooked some early signs, and in another, we waited too long in deal-

ing vuth the pre-eclampsia. The other two cases are considered non-
prcventable, one having come in with some bleeding, and a post-mortem
examination indicating some liver necrosis. The other was kept at home
for a long time because she was thought to be having epileptic seizui’es.

Of the 10 nonclinic cases, as one would imagine, by far the vast majority,
9 of the 10, are considered preventable, 3 because the physician in charge
either failed to recognize or failed to treat energetically enough the very
evident and patent signs of severe pre-eclampsia. There were 7 pnvate
eases of fatal eclampsia, and of these, 4, after a review of the case

records, would be considered preventable, and 3 nonpreventable. Of
the entire gi’oup of 21 ca.ses, 10 were admitted in coma, 8 expired unde-
livered (one clinic ease epilepsy? 3 nonelinie, and 4 private cases).

The four clinic cases in this series, against ten nonclinic and seven

private cases, tend to emphasize that the management and care given the

clinic cases of pi’c-eclampsia is very likely to avert eclam})sia in most

instances. Admission to the hospital at the earliest po-tisible time to

treat the pre-eclampsia adequately is the only method from which one

may expect the desired results. This means close and prolonged supci--

vision and hospitalization for as long a period of time as is deemed
necessary. This leaves us with a quite definito clement of prcventability

in 15 of a total of 21 cases.

Other Toxemias

Because of the very great difticulty encountered in breaking down
these groups into hy]iortensive di.soasc and renal disease, it was thought

best to present all deaths in tlie toxemic group (other than those due to

eclampsia) ns a unit. The data nece.ssary accurately to establish the
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differential diagnosis between the various subdivisions of this group was
in the main either lacking or not sufficiently set down.

This group includes only those eases who began the pregnancy under
examination with incontrovertible evidence of previous disease of the
cardiovascular renal system. In the main, therefore, we inherit in this

group a.poor type of risk whose life expectancy at best is curtailed, and
for whom not mucli can be done at this time. We, therefore, feel that we
are justified in saying that there is very little tliat the obstetrician can
do to prevent the fatality once the basic fundamental cardiovascular

renal pathology is well established and the period of ge.station far

advanced.

These patients without exception evidenced the clinical course of

severe hypertensive cardiovascular renal disease as seen in the adult

male or adult nonpregnant female, and bj’^ tlic time we saw them, they

were well beyond the reach of therapeutic good. The terminal issue,

therefore, is regarded as a nonpreventable maternal death as viewed

from the obstetrician's standpoint.

There were thirteen postmortem examinations in this group of

eighteen, and the findings all included varying degrees of arterio-

sclerosis, nephrosclerosis, malignant nephrosclerosis, chronic nephritis,

cardiac hypertrophy, and dilatation. There were two cerebral hemor-

rhages.

Hemorrhage

There were 18 deatlis due to hemorrhage; 8 postpartum hemorrliages

;

5 abruptions; 2 postoperatives; 2 placenta previas; and one intraperi-

toneal hemon’hage.
In attempting to evaluate tlie problem of preventability in a group

of postpartum hemorrhages, certain very real difficulties present them-

selves.

Granted a patient with no untoward past history and a normal preg-

nancy with a not too long labor and either a normal spontaneous de-

livery or a relatively easy forceps operation, who immediately, or some

few hours postpartum, begins bleeding brisky from the vulva—oxytoc-

ics, transfusions, plus other supplemental fluids are used. Inspection and

examination of the birth canal for lacerations is made, and q,s indicated,

if need be, a hysterectomy is performed in order to control a hemor-

rhage which bids fair to go on and terminate fatally. In spite of all this

and the ividespread use of all the otlier available instruments of aid at

the disposal of the attendant in a weU-equipped and completely manned

institution, death ensues.

Is a death of this nature preventable or nonpreventable? We feel

that in the absence of errors in clinical judgment, such deaths under the

circumstances set forth are nonpreventable.

Accepting these fundamentals as criteria, five of these eases are

considered nonpreventable.

Placenta Previa .—Of the two cases of placenta previa, one case is

deemed preventable, and the other nonpreventable.

Abruption.—When one comes to discu.ssing complete abruption of the

nlaeenta, he is face to face vdth probably the most catastrophic clinical

entity in the entire field of obstetrics. When one attempts to discuss

the element of preventability in this group, many hazards present them-

selves- one must examine carefully whether or not the underlying

tnTcemia (if one was present) was treated adequately ;
whether or not the

proper selection was made as to time and type of delivery and ane.sthesia;
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and finally, whether all provisions were made properly and energetically
to handle the hemorrhage, the accompanying shock, and the postpartum
complications present. With this in mind, we feel that four of these
five cases were not preventable, the only exception being a patient with a
nephritic toxemia who was in the hospital for three weeks and was being
‘

‘ carried along ’
’ when she abrnpted her placenta.

The question of whether cesarean section or delivery through the
birth canal is the better suited, we cannot prove from these five eases.

However, three of them at postmortem examination had considerable

hemorrhage into the peritoneal cavity, into the uterus, and extending out
into the broad ligaments.

The discovery of such a pathologic state is possible only if one elects

to do a cesarean section. The possibility of this complication has in

many instances determined our choice in method of delivery.

Postoperative Hemorrhages .—There were two postoperative deaths
from hemorrhage following cesarean section, and in one there was an
error in operative technique. A 40-year-old gravida iv with rheumatic
heart disease had an elective cesarean section with tubal sterilization

and expired twelve hours after operation. At postmortem examination,
there was found an extensive hemoperitoneum.
The second patient died during the operation due to an error in

judgment, in that the exact amount of bleeding was not properly' assessed

at the time of operation, by the operator. She was a 35-year-old

primigravida who, during the course of a Latzko cesarean section, ex-

pired on the table from hemorrhage.
There was one death from intraperitoneal hemorrhage which is deemed

nonpreventable, a 30-year-old gravida iv, a private patient, admitted
to the hospital in shock and not in labor. Immediate abdominal opera-
tion revealed a bleeding splenic vessel, and she expired within a matter
of hours. At autopsy, acute hemorrhagic pancreatitis with necrosis

throughout the pancreas, and massive necrosis of the pancreas with
erosion of splenic vessel was disclosed.

Rheumatic Heart Disease

There were fourteen deaths from rheumatic heart disease. Seven
of these were clinic cases, and of these, in only two was the outcome

thought to be preventable. In one of these, a hysterotomy was under-

taken before the patient had fully I’ecovered stability of her cardio-

vascular tonus, and in the other, the patient was discharged from
the hospital (contrary to our principles of management) by a new
cardiologist who was substituting for our attending cardiologist who is

on active military duty. In two other clinic cases, both patients refused

to cooperate and abide by the instructions and advice given them, and

the responsibility for the failure is definitely theirs. The remaining

three were nonpreventable.

There were four private patients in this group, and in only one ease

was the problem thought to be nonpreventable. There were three non-

clinic cases and, in two cases, another hospital is responsible, having in

both instances, admitted the patient in failure and then discharged her

vdth her status improved; in neither case was the patient given any

instructions as to further care or advised to register in the Antepartum
Clinic of this hospital. The third nonelinic patient refused to register

in the Antepartum Clinic because she feared she would be hospitalized

for her present signs of failure as she had been in her previous preg-

nancy for fourteen weeks.
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This_ leaves us with a total of fourteen cases of rheumatic heart dis-
ease witli the element of preventability present in only two cases as far
as the hospital is concerned, and in three cases as far as it relates to the
private physician.

Now our criteria of adequate care for the pregnant cardiac necessitates
the making available to patients of this tjqie, at the earliest signs of
decompensation, facilities for prolonged periods of complete ante-
partum bed rest, running in some cases for as long as six months. It

is our definite feeling that only by this method can one decrease the
incidence of failure and eventually death in rheumatic heart disease
complicating pregnancy.

If this period of prolonged bed rest for the patient with rheumatic
heart disease complicating pregnancy proves to be a severe economic
problem for either the patient or the hospital caring for these patients,

then perhaps the time is near at hand when what is considered the basic

needs of these patients might well prove to be more of a socioeconomic

problem than one of medical management.
Two of these patients were delivered at home and admitted to us

post partum in advanced failure. Five died undelivered. Of this total

of 14 eases, 9 were admitted in advanced failure. One died 314 hours

after admission, the others 19 hours, 15 hours, 12 hours, 16 hours, 3

hours, 11 hours, S hours, 2114 hours, all of which definitely emphasizes

the tremendous gravity of the problem of advanced heart failure in

rheumatic heart disease complicating pregnancy.

Rupture nf Uterus

There are 11 eases of rupture of the uterus, varying in age from 26

to 40 years; 10 multigravidas and one primigi-a-vuda; 10 white patients

and one Negro. Five of the 11 were clinic patients, 4 were private

patients, and 2 were nonclinie patients. The past medical and obstetric

histories were not of any particular .significance in any ease, except that

on the whole they all had large babies during their previous pregnancies.

Two of the 11 had transverse presentations intrapartum, one of them
with a prolapsed cord. The most significant factor in the whole analysis

is that 6 of the 11 had podalic versions with breech extractions. Two
others went into shock during labor and ])ad the clinical picture of a

rupture of the lower uterine segment as seen in obstructive labor after

development of a Bandl’s ring. Seven of the 11 had hysterectomy per-

formed, 2 others had repair of the lacerated cervix, and 2 were never

in clinical condition to warrant operative interference of any Idnd. All

11 resulted in stillbirths. The site of the tear was in the lower uterine

segment from an extension of a cervical tear in S of the patients, and in

2 in the lower uterine segment at the site of reflexion of the peritoneum

from the bladder into the uterus, and one on the posterior suxTace of

the lower uterine segment.

The one factor that stands out most prominently is that version in a

multipai’a ivith previous lacerations of the cervix may result, and often

does result, in extension of the previous cervical tear up into the lower

uterine segment, with fatal consequence. It happened in 6 of the 11

eases here presented.

The active clinical management of many of these patients was in the

care of the House Staff during their labor, and repeated errors have

occurred in management. The most frequent clinical mistake was that

an emergency was deemed to be present which necessitated the im-
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mediate undertaldng of a version. This version, as has already been
indicated, not infrequently resulted in an extension of a previous
cervical tear. From a standpoint of preventability, one must saj^ that
proljaljly 9 of these 11 cases could have been prevented bad they been
differently managed. In one, the patient expired iji the admitting room
svithin a matter of minutes after she came into the hospital. And in an-
other, a patient with hypertensive cardiovascular renal disease had a con-

milsion in the admitting room and died in one hour. At autopsy, the

cervical tear was discovered.

Embolus and Sudden Death

There are 7 cases of embolus resulting in death: 3 following nomial
spontaneous deliverjq 2 follovdng Ioav transverse ceiwical cesarean sec-

tion, 1 forceps, and one patient was undelivered. The antepartum com-
plications were interesting and, in some cases, were sufficient to explain
the suljsequent course of events. One patieiit had attacks of ventricular^

tachycardia of a disaljling nature throughout her pregnancy. Two had
pre-eclampsia, and one of these had a complete abruption of the placenta.

Another patient was admitted with paralysis of the right arm and other
very definite clinical evidence of cerebral injury. The two patients

with pre-eclampsia can probably be classified as preventable, inasmuch
as the acute toxemia could probably have been prevented to some degree
by earlier management. These two cases are the only ones in the entire

group of seven which, upon careful analysis, anj’- amount of prevent-
ability is present.

In all remaining cases in this group called “sudden death” for pur-

I)Oses of this presentation, no definite or reasonably definite knovui cause
could be found for the exitus.

History No. 33889, 27 years old, para ii, gi’avida iii, white, a nonclinic
patient, admitted eleven Aveeks pregnant Avitli spotting of only moderate
amount, Avas found dead in bed eight liours after admission to the

hospital. No autopsy.

History No. 30640, 24 years old, graAuda i, para i, AAdiite, a nonelinic

patient Avas admitted to the hospital Avith a history of an incomplete
spontaneous abortion and residual erysipelas of the face. Temperature
99.2° F.; pulse 96; respirations 26. Patient Avas found dead in bed
tAA^enty-four hours after admission to the hospital. No autopsy.

History No. 20014, 34 years old, para vi, gravida vii, AA^hite, a non-

elinic patient, Avas admitted to the hospital Avith a diagnosis of avita-

minosis and Avas found byl,he house doctor on rounds, cyanotic, pulse-

less, no respirations, and AAdth half a l^reech delivered. Delh’-ery AA'^as

completed by birth of tAAuns, both premature, and patient expired al-

most immediately, seventeen hours after admission to the hospital. No
autopsy.

History No. 50296, 34 years old, para i, gravida iii, Avas sent into the

hospital by a private doctor in state of terminal pulmonarj’- edema AAuth

no knoAvn cause for the failui’e and expired in seventeen minutes. No
autopsy.

There is" nothing that Ave feel could be done to prevent the issue in

the first three eases of this group. "What might have been accomplished
in the last case is an open question. So, it is reasonal)le to say that only
tAvo cases, and probably a third one, of the eleven in this group could
liaA’^e been prevented. The Iavo cases emphasize the need for adequate
antepartum supervision.
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Anesthesia

There is a total of eight cases in which the anesthesia was the cause
of death. There was nothing of any particular or outstanding signifi-
cance as far as age, parity, past medical or surgical or obstetric history
is concerned. Only one patient was a private case.

In two of these eight eases, open drop ether was the method of an-
esthesia, and in one it was used for sixty-five minutes, using a 2% pound
can—^perhaps too long and too much anesthesia. In the other, food
regurgitated and asphyxiation occurred. This untoward result could
not have been prevented because it is necessary often to anesthetize
obstetric patients without much previous preparation of their ga.stro-

intestinal tract. In the other case, gas oxj^gen ether with chloroform
added was used. This undoubtedly is a poor combination and should
not have been used. Whether this fatality would have occurred with-

out the addition of chloroform, is difficult to say.

- There were five deaths in which spinal anesthesia was used. In one,

a combination of 10 mg. of pontocaine and 100 mg. of novocain was
used. In all others, 100 mg. of novocain was used. In two cases, the

exitus was so sudden that the patient expired undelivered, and in the

other case, an agonal cesarean section resulted in delivery of a living

child. There udll ever remain some risk due to anesthesia, and in a

total of 66,376 births, 8 cases died of anesthesia, a ratio of 1 to 8,297.

This represents the sum total of our experience with anesthesia, and
in attempting to assess the element of preventability, one must say that,

with the exceptions noted, all the approved and standard technical cri-

teria and procedures were followed and adhered to, and in viewing the

problem from this standpoint, there is present an element of preventa-

bility in but two of the eight eases.

Pneumonia

There were twelve cases of pneumonia. In most cases, the patient was
admitted with a far-advanced lobar pneumonia and expired sometimes

within hours of the time of her admission. Four died undelivered.

There was one postmortem and one antemortem cesarean section. One
was a postpartum admission, and one a transfer from another hospital.

There were only two li^ring babies out of this group. A very interesting

factor stands out quite prominently and that is that since 1936 there

has not been a death at the hospital with pneumonia as the primary

cause of death. The relationship betiveen this date and the advent of the

sulfonamide drugs is, to say the least, permissible of some interesting

speculation.

All twelve deaths are regarded as nonpreventable.

Tuberculosis

In discussing our deaths from tuberculosis, it is evident from the sheets

that seven of these deaths are transfers from the Hudson County Tuber-

culosis Hospital. These patients have their entire antepartum hospital

care in the Tuberculosis Hospital and are sent to us oiily for deliver}'.

They are therefore all nonelinic cases, and are all considered as non-

preventable obstetric deaths. The one patient not transferred from the

Ihibereulosis Hospital was a 21-year-old gra^vida i who was admitted to

the Margaret Hague Maternity Hospital in labor and with what was

thought to be an acute upper respiratory infection. She was delivered
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by Kielland forceps after a sixty-two-lioiir labor. On her first post-

partum day she had a temperature which was diagnosed as due to bron-
chopneumonia, and while running a febrile postpartum course, on her
fifteenth postpartum day, she had a massive pulmonary hemorrhage and
died. Postmortem report was chronic pulmonary tuberculosis with
hemorrhage of the entire bronchial tree with asphyxiation.

Miscellaneous

There were 24 cases in this group and, as you see, on the accompany-
ing chart there is quite a variety of diagnoses. Of the entire group, S
were nonelinie patients, 10 were clinic patients, and 6 were private
cases. Pour cases expired undelivered. Pour cases of this entire group
are considered preventable, one of invei-sion of the uterus, and three of

intestinal obstruction. The inversion of the uterus was a 31-year-old

gravida ii who, after a 12%-hour labor, was delivered of a living child

by elective low forceps. Thirty minutes follovung delivery, the patient

went into shock and never responded to treatment. At postmortem
examination, an inversion of the uterus was found with chronic healed
endocarditis, mitral stenosis, and aortic stenosis.

There were three eases of intestinal obstructions. A 31-year-old

gra"vida iv was admitted to the hospital and was thought to be in labor.

It later developed that she had an intestinal obstruction of a mechanical
nature, probably due to adhesions from a previous operation. She was
not deemed a fit candidate for surgery.
A second patient, a 28-year-old gra-vdda ii, was thought to have an

obstruction ^vith negative x-ray findings. She was operated on and the

obstruction was found, but she failed to recover.

The third ease, a 28-year-old gravida ii, developed some abdominal
distention with 'some polyhydramnios. Her labor was induced and she
delivered a small baby spontaneously. The abdominal distention noAv
marked -with considerable pain prompted surgical intervention. She
died on the third postpartum day.

Cesarean Section Mortality for 1931 to 1943—All Causes

There were 23 cesarean section deaths: 15 clinic patients, 8 private

patients; 19 white and 4 Negro. There were 6 extraperitoneal cesarean

sections, 3 Latzkos, and 3 supravesicals.

Spinal anesthesia alone was used in 13 of these 23 cases, and in 3

spinal plus ether; ether alone in 2; gas-oxygen-ether in 2; local plus

ether in one; cyclopropane in one; gas-oxygen with vinyl ether in one.

Causes of Death .—In 11 of these 23 cases, infection was the cause of

death; in 3 hemorrhage; in 3 anesthesia, 1 ether and 2 spinal; in 2

emboli; in 1 heart disease; in 1 -uremia; in 2 tuberculosis. The cesarean

section in five cases was imdertaken for purposes of sterilization: The
first patient had rheumatic heart disease and died of postoperative hem-
orrhage. The second had a bad obstetric liistory, and died of infection.

The third had rheumatic heart disease of which she died. The fourth
had active pulmonary tuberculosis of which she died. The fifth had ar-

rested pulmonary tuberculosis and died of a herniation of the gut
through the foramen of "Winslow.

Conclusions

One hundred eighty-seven maternal deaths are presented from a ma-

ternity hospital having three paralleling services: one a clinic service
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which lias, in close cooperation, antepartum, intrapartum, and post-

partum services under the supervision of appointed obstetricians; the

second, a, nonclinic service offering hospital facilities for the emergent
and oftentimes “in extremis” of patient; and the third, a private

service to which any ethical physician in the county may send his private
patients.

"

Fifty-five of these 187 deaths occurring in 66,276 live births have

sufficient clinical aspects to warrant them being labeled preventable

as far as the hospital management of the ease is concerned, a ratio of

0.82 per 1,000 live births.

No attempt is made to correct these 55, or to differentiate the non-

clinic (emergency) or private cases from the clinic patient for which

the hospital is fully responsible.

No correction is made for postpartum readmissions.

No correction is made for home deliveries (except against puerperal

infection).

No correction against the transfer of patients from other hospitals.

The “other toxemias” group presents a very difficult problem in a-s-

sessing preventability in maternal mortality. What good might come

from iirevention of pregnancy in this group we are unal)]e to say. Our

experience in dealing until it in reasonably far-advanced pregnancy was

very unsatisfactory.

The greatest element of preventability in tlie entire .group is in rup-

ture of the uterus, hemorrhage, puerperal infection, eclamp.sia, and heart

disease.

Rupture of the uterus, puerperal infection, and hemorrhage can he

combated only by increased clinical vigilance and further improvements

in general and .special technique.

Some hope for a further reduction in rheumatic heart disease and

eelamp.sia groups is anticipated by earlier and longer periods of ante-

partum bed rest.

Discussion

DR. WILDIAM R. BARNEY^, Ci.EVEr.AN», Ohio.—Reviewing the deaths in ap-

proximately 40,000 cases at Cleveland Maternity Hospital, eclamptic cases have the

greatest mortality rate, there being a 15 per cent death rate in all ca.ee.s. No great

disparity is present in clinic or private case, although the clinic .cases are three

times more frequent (45 to 15).

Since Bryant and Fleming reported the results in 120 cases of eclampsia treated

with Teratrum viride with only two deatlns, both resulting from infection on the

' twelfth and sixty-fifth day post partum, we have been prone to use their technique.

The rationale in using Feratrum viride i.s the general vasodilation which en-

sues, thus overcoming the vasoconstriction. In addition, the fall in blood prcs.sure

relieves an overburdened myocardium and prevents cerebnil accidents, common cause.?

of death. Additional therapj^ of intravenous glucose and magnesium sulfate (10 c.c,

of 50 per cent solution), every 12 hours until consciousness returns, is a routine pro-

cedure.
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Teratnivi viride in the form of Veralrone^ is used in the following manner ac-

cording to the authors: '‘Give 10 minims immediately. Repeat every 10 to 15 min-

utes until the pulse rate is below 60 or the systolic blood pressure is below 120;

thereafter until the patient is conscious, and repeat in 3 to 10 minim doses if pulse

rate goes over 80 or the blood pressure 150 systolic; after the patient is conscious

and cooperative, give 3 to 10 minim doses if the patient is nauseated, has severe

headache, marked visual disturbances, epigastric pain, or convulsions. ’ ’

The control of convulsions is striking, being effective in SO per cent of the cases

in thirty minutes. IVlien the acute stage is controlled, labor, if not spontaneous,

is induced by medical means, or bagging and stripping the membranes. Abdominal

delivery was not performed in any case. In our last ten cases with this method no

deaths have occurred.

Postpartum hemorrhage is not the serious problem which existed before the ad-

vent of safe blood transfusion. One hundred and six private cases were encountered

and 54 clinic cases, with no deaths in the former and five in the latter. The use

of blood transfusion early and in adequate amounts has prevented many unhappy
events. With our recent knowledge of the Eh factor, a serum or warm agglutina-

tion test is done in each case requiring whole blood, plasma being used until this

information is obtained.

EtipUtre of the Utents .—In our recent report of rupture of the uterus in twenty-

Lvo cases, 56 per cent occurred in old cesarean scars, 26 per cent followed podalic

version, and the remainder resulted from trauma, oxytocic drugs, and one was of

unkno^vn origin. Eighteen of these cases were salvaged hysterectomy being the

operation of choice in sixteen. Now, it is our practice to have previous sections

who have had morbidity, report for section before labor, as we found this was an

etiological factor in subsequent ruptures.

Puerperal Sepsis.—

X

surprisingly low death rate from puerperal sepsis, per se,

occurred in our series, only four deaths being encountered. This is probably in-

fluenced by restricting our hospital facilities to trained men, with an occasional

general practitioner limited to normal deliveries. With the advent of sulfonamides

and the recent acquisition of penicillin for civilian use, death from puerperal sepsis

should be a rare occurrence.

DR. R. T. LA VAKB, Minneapolis, Minn.—One of the outstanding lessons to

, be dravm from these, detailed and extensive analyses is the importance of a type

of prenatal care that wiU assure getting abnormal cases to the hospital early, and

all cases to the hospital free from infection. Failure in these regards may render

futile the best nonoperative or operative treatment.

Women should be convinced that nothing must enter the vagina in the last three

months of pregnancy. The importance of tliis is manifest where one sees infection

and no vaginal interference of any kind has been made by the physician. Too many

unnecessary vaginal examinations are made by physicians, and too little heed is

given to the danger of possible slips in aseptic technique.

For those who handle abnormal cases, this paper is of great importance, because

the data, skilfully marshalled, show at a glance the significant frequency with which

intervention preceded mortality, and the individual analyses show the dangers in-

herent in errors of operative choice and technique, and properly emphasize the

necessity of preparation for and adequate use of blood replacement; but of even

greater importance is the clear and compelling lesson that it holds for all who
practice obstetrics, namely, that delajmd hospitalization in abnormal cases, and

prehospital infection in any case, may render of no avail even the most approved

terminal treatment.

*Parke, Davis & Company.
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DR. GEORGE W. KOSMAK, New York, N. Y,—^Dr, Norton deserves a great

deal of commendation for this very excellent analysis. It seems to me that one of

the important things he has brought out in his paper is tlus question of preventa-

bility. I believe to make that one item of value it should be broken down. When
the New York Academy of Medicine brought out their report ten years ago those of

us who did the work felt that unless we started witli the factor of preventability tlie

report would be of really comparatively little value. It brought about a great many
heartaches but still we persisted in our ideas based on three years' analyses, and I

believe that such a valuable study on that particular item ironed out more ef-

fectively some of the difficulties. The preventabilitj' factor should be assessed in

accordance with the physician, the hospital, and the patient.

Some of these fatalities are undoubtedly due to the patients themselves because

they have not been sufficiently trained to understand their o™ symptoms or they

are too ignorant or too careless. So if you are going to make similar studies of

value, you have to break down that preventability factor and state whether the

death is due to the doctor, to tlie hospital, or to the patient. I feel that would greatly

increase the value of such extensive and important studies as Dr. Norton has made.

DR. RUDOLPH W. HOLMES, GnAREOTTESViLi,E, Va.—

I

t is a significant fact that

a staff whose members are imbued ^vdth obstetric consciences, and who, with ad-

vancing years, have increasing experience and maturing judgment, have lowered

maternal mortality enormously. The second basic fact is that maternal mortality

is very materially dependent upon the type of service. That obstetric service whose

clientele reflects the general characteristics of the commimity as a whole will

naturally have a low mortality rate. In contrast to such are the institutions which

receive a disproportionately large number of the lethal complications of ob.sfetrics,

and inevitably their mortality rates will be high.

From questionnaires sent to hospitals by the Committee on Child Health and

Protection in 1930 it was found that in 489 hospitals with 230,156 births, 1,915

maternal deaths occurred, a rate of 0.819 per cent. Of these, 73 ho.spitals 'vith

18,088 births had no maternal deaths. One hospital with 97 births lost 7 mothers

—

7.2 per cent, its excuse being that it had 7 eclamptics, 3 ectopics, and 28 abortions.

The Cook County Hospital of Cliicago and the Boston City Hospital are proto-

types of certain institutions which are the “dumping grounds” for the neglected,

unmanaged, and mismanaged women afflicted vdth the diverse lethal complications.

The inevitable consequence is that the mortality rates are high in comparison with

the rates obtaining in hospitals of other types of service; the death rate of 1 to 2

per cent is not excessive when the incidences of pathology are analyzed.

I always have been bitter over the pronouncement that the obstetric services

in general hospitals were veritable lazarets and that those in maternity hospitals

were sanctuaries. Some years ago (1932) a paper appeared in which this allegation

was made, based on the fact that the writers di.scovered that of 38 ‘‘epidemics’

of puerperal sepsis, 35 had occurred in general hospitals and only 3 in maternity

hospitals. At the time the article was published there were over 4,000 general hospi-

tals which harbored parturients, whereas there were not more than 10, or by a stretch

of the imagination 15, veritable maternities.

DR. NORTON (clo.sing).—The pos.sibility that .some of these patients came in

already infected does not show in the paper because it could not ho too definitely

established. However, a couple of them admitted that they had cohabited within a

few hours of admission to the hospital.

I agree that to break down the statistics properly preventability should be as-

sessed against the private doctor, the hospital, and the patient always.



OBSERVATIONS ON BREECH DELIVERIES IN A
.
GENERAL HOSPITAL*

Milton G-. Potter, B.A., M.D., Henry 'W. Erving, B.A., M.D.,

AND J. Bruce Brown, B.A., M.D., Buffalo, N. Y.

(From the Oistetrical Department, Millard Fillmore Rospital)

The management of breecli presentations, especially in primiparas,

lias long been a subject of controversy. The advisability of pro-

phylactic external version, the advantages of extraction or spontane-

ous delivery, are all live debatable subjects. The one uncontroversial,

undebatable point is that a breech presentation is a major obstetric

complication.

We have analyzed the breech deliveries occurring from Sept. 1, 1930,

to March 1, 1944, on the obstetric service of the Millard Fillmore Hos-
pital, a general hospital where an average of 150 operators deliver one
or more babies annually. These statistics give a picture which is prob-

ably comparable with that of most general hospitals throughout the

country where breech cases are not placed under the control of a few
selected operators. The fact that we do a greater number of elective

internal podalie versions (about 15 per cent) than are done at many
institutions has no influence on our results.

We wish to emphasize the fact that the comparison between an elec-

tive podalie version and a breech delivery is untenable because in a

breech delivery it is impossible to control the arms, the head is always

unmolded and is frequently extended. In an elective inteimal podalie

version these three uncontrollable complications can be avoided.

During the period mentioned, there were 23,916 patients delivered

at the Millard Fillmore Hospital with 786, or 3.2 per cent, having

babies presenting by the breech, of which 455 were primiparas and 331

multiparas. Forty-eight of the infants were one of twins or triplets,

while eleven mothers had two babies presenting by the breech, making
a total of 797 infants. These latter will be considered as single breech

deliveries in order to equalize the number of babies and mothers.

There were 121 (15.3 per cent) weighing less than 5 pounds. This

is two to three times greater than the incidence of premature infants

in total births as cited by Greer and Lussky,^ Holtz,^ Stone,® or Mauzey.^

Holtz® states, however, that “abnormal presentation, such as breech

occurs much more frequently among premature babies than among
those at full term. ’

’ Mauzey^ cites a breech incidence of 11.2 per cent

for premature babies and stresses that “the danger of breech delivery

‘Read at the Fifty-Sixth Annual Meeting- of the American Association of Obste-
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 7, 8, and
9, 1944.

567



568 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

in the iirematnre infant is not generally appreciated,” He reports a

fetal mortality in such eases of 43.4 per cent.

There were fourteen instances (1.6 per cent) of prolapsed cord. This

is almost four times the average incidence of 0.44 per cent for reports

made in 1940, and considerably above that, of 0.92 per cent for reports

between 1907 and 1922, as quoted by Bourgeois.®

The following methods of delivery were employed and the corre-

sponding gross fetal mortality is shown in Table I,

TABIiE I

BREECH SPONTANEOUS
SECTION

NO. PEP. CENT
EXTRACTION E.XTRACTION
NO. PER CENT NO. PER CENT

All cases
Fetal mortality

677 (86.15)
142 (20.90)

24 ( 3.05)

6 (25.90)

85 (10.80)

0

Primiparas
Fetal mortality

374 (82.20)

80 (21.40)
13 ( 2.85)

4 (.36.30)-

68 (14.95)

0

Multiparas
Fetal mortality

303 (91.50)

67 (21.10)

11 ( .3..32)

2 (18.10)

17 ( 5.12)

0

A total of 150 infants were cither stillborn (96) or died in the neo-

natal period (54), a gross fetal mortality of 19.2 per cent. Excluding

74 “nonviable” infants (i.e,, infants weighing less than 3 pounds,

macerated infants, or monstrosities), there are left 76 fetal deaths for

a corrected fetal mortality rate of 9.6 per cent.

For the 455 primiparas this is a eo}*reeted rate of 9.6 per cent (49

infants) and for the 331 multiparas 8.1 per cent (27 infants). The

causes of these 76 fetal deaths are shown in Table II, autopsy being

performed on 54 infants.

Table II. Causes of Fetal De.\tu

PUIMIPARAS MULTIPARAS

Proved cerebral damage 21 8
Clinical cerebral damage 15 2
Prematurity (autopsy) 5 6

Prematurity (all under pounds, no autopsy) 2 4
Asphyxia (prolapsed cord) 2 4
Bronchopneumonia 1 2
Erythroblastosis 0 1

No cause found at autopsy 3 0

This shows that 36, or 75 per cent, of 48 fetal deaths in the group

of infants of primiparas having breech presentations, and 10, or 34.4

lier cent, of 27 fetal deaths in the gimip of infants of multiparas hav-

ing breech presentations were due to cerebral damage sustained during

delivery. Also, since premature delivery and prolapsed cord are such

common complications of breech presentations, we feel that all but 9

of the 75 fetal deaths can be justly attributed to the breech presenta-

tion or delivery.
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There were seven maternal deaths among the 786 patients of this

series. Five were primiparas, two were mnltiparas. This is a rate of

0.89 per cent, considerably above our average maternal mortality rate.

A brief summary of these deaths follows

;

Case 1.—^]\I. J., 31 years old, primipara, “contracted pelvis.” Mem-
branes ruptured spontaneously on admission. Four-hour test of labor.

High classical section. Living female infant 7 pounds, 12 ounces. First
two days post partum uneventful. Third day increased pulse, elevated
temperature, distention. Progressive course to exitus on sixth day.

Autopsy : Acute suppurative endometritis, generalized acute peritonitis.

Case 2.—^B. C., 20 years of age, primipara. Only pelvic measure-
ments recorded 23-28-33-20. Membranes intact. Duration of labor not
stated. Breech extraction. Living female infant, 8 pounds, 10 ounces.

Cyclopropane anesthesia. Vomited twice during delivery. Fundus
firm at umbilicus following delivery. Pulse imperceptible on return to

room. Expired thirty minutes after delivery without recovery con-

sciousness. No autopsy.

Ca.se 3.—^T. H., 23 years old, primipara. Only pelvic measurements
recorded 23-28-33-19. IMembranes ruptured forty-eight hours and labor
for seventy-two hours. Attempted delivery in home. Brought to hos-

pital and extraperitoneal section performed. Living male infant, 9

pounds, 12 ounces. Distention, elevated pulse, septic temperature post

partum. Exitus fifth day. No autopsy.

Case 4.—^L. L., 38 years old, iiara ii, “contracted pelvis.” Difficult

breech delivery five years ago resulting in death of baby. Membranes
intact. Elective low cesarean section. Living female child, 7 pounds,
4 ounces. Postpartum course uneventful until twelfth day when pa-
tient complained of severe ijain in chest. Expired suddenly. No
autopsy. Diagnosis: Embolism.

1

Case 5.

—

L. F., 39 years old, para iii. Membranes ruptured sponta-

neously. Duration of labor four hours. Breech extraction. Stillborn

female weighing 4 pounds, 11 oiuices. Patient had been treated for

cold prior to admission. Temperature 99° F.
;
pulse 90 ;

respirations 28.

First postpartum day, temperature 100° F., pulse 120, respirations 30.

Examination of chest—dullness in left axillary and posterior lung field.

Sulfathiazole, 1 Gm. every two hours. Forced fluids. Second day, tem-

perature 103° F. Progressive course to exit on second day. No autopsy.

Case 6.—H. E., 27 years old, primipara. X-ray films showed frank
breech presentation. Large fetus in right sacrum posterior position (pel-

vis adequate?). Membranes intact. Eighteen-hour labor. Breech exti’ae-

tion. Living male infant weighing 9 pounds, 3 ounces. Condition
of mother and baby satisfactory. Patient sent to room. One hour
later patient was flowing moderately. Uterus soft and boggy. Ee-
turned to delivery room, given intravenous fluids, blood, and ergotrate.

Uterus and vagina packed. Bleeding continued. Patient expired two
hours later. Diagnosis : Postpartum hemorrhage.

Case 7.—^M. H., 45 years old, primipara. Membranes intact. Dura-
tion of labor eighteen hours. One hour prior to delivery patient was
given subcutaneous pituitrin 2 minims at fifteen-minute intervals for
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three doses. Contractions became very forceful. Breech extraction.
Living female infant weighing 7 pounds, 8 ounces. Con(ition fair.

Patient returned to room. Plow moderate. Uterus soft, boggy. Given
intravenous plasma, blood, ergotrate. Returned to delivery room.
Cervix repaired. Uterus packed. Bleeding continued. . Expired three
hours after delivery.

Besides fetal and maternal deaths, the following maternal injuries

were sustained: 13 third-degree lacerations of the perineum, 123

second-degree tears, 130 first-degree lacerations
;
60 episiotomies were

made.

The maternal morbidity rate (temperature of 100.4° P. dr over, in

any two consecutive twenty-four-hour periods, excluding the first

twenty-four hours following delivery) was 11.5 per cent. This is

almost three times the morbidity rate reported recently by one of the

authors® in a series of 1,000 consecutive deliveries at the same institution.

Discussion

With such a picture the importance of improving the chances for a

successful termination in breech presentation is obvious. Prophylactic

external version during the latter months of pregnancy is only suc-

cessful in certain cases, and thus can be no more than a partial solu-

tion. AVe have had no experience with it personally. As between the

conservative and activist methods of treatment of breech presentations,

we definitely adhere to the latter. It is our practice to frequently’ elect

cesarean section in breech cases, particularly in primiparas. We also

cesareanize those breech cases whose previous deliveries were fatal to

the babies. This may appear radical to some of the profession, but

we feel that a breech presentation presents, particularly in the cases

with a borderline peWis, one of the gravest problems in obstetrics, and

that the obstetrician, in these borderline eases, is not Justified in sub-

jecting a baby to possible birth injuries and the mother to the possible

loss of her baby. In this series, eighty-five sections were done with no

fetal mortality.

If we do decide upon a pelvic breech delivery, after careful con-

sideration of the risks involved, we convert the breech, under deep

anesthesia, into a double footling and extract slowly, after making

sure that the lower uterine segment is effaced and the external os

completely dilated. The following is our technique

:

After careful ironing out of the vagina, the operator's hand with

the palm up is introduced into the relaxed uterus and the buttocks

are pushed up out of the inlet, both feet are grasped and brought

down until the knees are exposed. The buttocks are delivered through

the hollow of the sacrum by lifting both feet up toward the ceiling-

The direction in which the buttocks will rotate depends upon the orig-

inal position. Traction upon both feet will complete the rotation so

that the back of the baby is straight across under the pubic arch. It is
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most important that the operator does not rush the delivery. The set-

ting of a time limit and the custom of having a nurse count oif the

minutes from the time the umbilicus appears at the perineum is per-

nicious and definitely outdated.

Both shoulders are delivered as anterior shoulders and, if the arms

are not extended, a finger is placed in the bend of the elbow to deliver

them. Whether or not the arm or arms are extended is a matter of

luck and lack of haste in the extraction. This is unlike a podalic

version and extraction where in every case it is possible and necessary

to fold the arms before the version is attempted, and thereby com-

pletely avoid the serious complication of extended arm or arms.

Realizing that in the majority of eases extension of the head to some

degree is always present, an attempt is made to flex the head by ex-

ternal pressure above the symphysis. It is then rotated to a transverse

position, pushed through the inlet as such, and later rotated back to

an anterior-posterior position for extraction. Piper forceps applied to

the sides of the baby’s head with the handles depressed (lowered) be-

fore the forceps are locked, many times aid in increasing the flexion of

the head, and in the extraction.

In recent years, we not only have stressed the inherent dangers of

breech presentation and encouraged a more active treatment of those

with borderline fetopelvie disproportion, but we have also emphasized

making the head and arms the x-ray target while x-raying the pelvis.

The period of 1939 to 1940 is typical. In this time there have been

67 patients with infants presenting by the breech, consisting of 36

primiparas and 31 multiparas. There were no maternal deaths, but

seven fetal deaths, a gross mortality rate of 10.4 per cent. Five of

these can be classified as ‘‘nonviable,” as described above. This gives

a corrected fetal mortality rate of 2 per cent, which is about the hos-

pital average. The two infants that died showed evidence only of

prematurity, one weighing 31.2 ounces and the other 3 pounds, 15

ounces, at birth. Mothers of both were multiparas and both infants

were delivered by breech extraction.

Table III shows the methods of delivery used in breech cases and

the corresponding gross fetal ‘mortality for the year. Sept. 1, 1939, to

Sept. 1, 1940.
Table III

1 BREECH
EXTRACTION
NO. PEE CENT

1

SPONTANEOUS
BREECH

NO. PER CENT
SECTIONS

NO. PER CENT

All cases 57 3 (4.5) 7
Fetal mortality 7 (12.3)

Primiparas 27 2 (5.6) 7 (19.4)
Fetal mortality 1 ( 3.7)

Multiparas 30 (96.8) 1 (3.2) 0
Fetal mortality 6 0
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There were no third-degree lacerations of the perineum, thirteen

second-degree lacerations, sixteen first-degree lacerations, and two
episiotomies. The maternal morbidity Avas 10.4 per cent (seven cases)

and seven days Avas the maximum duration of morbidity in any case.

The fact that Ave delwercd almost one primipara out of five by-

cesarean section may seem very radical. All these Avere elective sec-

tions, however, done under the most ideal conditions, and the average

Aveight of the seven babies aa'os 8 pounds, 14 ounces.

Summary .•

1. Of 23,916 patients deliAmred during 13.5 years on the ob.stetric

service of a general hospital, 3.2 iier cent had babies presenting by the

breech.

2. Thirteen and six-tenths per cent of the infants Aveighed less than

5 pounds, and prolapsed cord occurred in 1.6 per cent of the eases.

3. There was a gross fetal mortality of 17.4 per cent, Avith a cor-

rected fetal mortality of 9.6 per cent. For primiparas this corrected

fetal mortality was 9.6 per cent and for multiparas 8.1 per cent,

4. "We feel that 79 of the fetal deaths, including 46 due to cerebral

damage, can be justly attributed to the breech presentation or deliveiy.

5. There were 7 maternal deaths.

6. There Avere 13 third-degree, 123 second-degree, and 130 first-degree

lacerations, and 60 episiotomies.

7. The maternal morbidity Avas 11.5 per cent.

Conclusion

1. Breech presentation is a major obstetric complication A\dth a high

fetal and maternal mortality and a high maternal morbidity.

2. In breech presentation pi’ematurity occurs about tAAm to three

times more often and prolapsed cord about four times more often than

in pregnancies in general,

3. Breech extraction demands recognition of complete effacement of

the loAver uterine segmejit and proper dilation of the external os.

4. Remembering that the head is not molded, is usually extended,

and that the arms cannot be controlled, is of fundamental importance.

5. Haste is unnecessary and often fatal to the baby.

6. Making the head. and arms of the fetus the x-ray target is an

important adjunct in determining type of procedure to be folloAved. .

7. The more common use of electiA'e cesarean section as a method of

deliA^ery in breech presentations, especially in primiparas AAdth border-

line fetopelvie disproportion, is advocated.
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Discussion

DE. JAMES L. BEYCEAET, Cleveland, Ohio.—^Dr. Potter lias not emphasized

the elderl}’’ primipara as much as vre do. "We believe that an elderly primipara

ivith a breech presentation offers real trouble. The result is that we are more

inclined to section those patients than the young primipara with adequate meas-

urements. In a young primipara -with adequate measurements we have in the

past delivered them as such without much thought, but it has often brought a

lot of problems.

Very little has been said about x-ray pelvimetry but I think it has a place

in this study. It is a well-known fact that you cannot compare the head with

the pelvis when the head is not in or near the pelvis, but you can get a fair idea

of pelvic size and shape.

I believe that a suitable episiotomy is important. It is known that Dr. Potter

does not favor that, but the type of eiiisiotomj’ that is best done by the operator

should be utilized, and a very adequate one will aid in the delivery of the

aftercoming head.

The contractions of the bony outlet give us more trouble sometimes than the

soft parts, and there pelvimetry is valuable. So that, given a breech, whether a

footling or a full breech, in a pelvis of certain proportions, it is up to the in-

dividual operator to decide whether or not that patient should be delivered by
the usual methods.

,

DE. WILLIAM T. klcCONNELL, Louisville, Ky.—There are two things that I

wish to emphasize in handling breech deliveries. One is a technique that is adequate

and safe for the patient. We use Dr. Potter’s technique in our clinic and in our

private practice and find it very satisfactory. In fact, there is nothing in the text-

books that I have ever found that compares ivith it so far as safety in breech

presentation is concerned.

The next important tiling is estimation of disproportion. It is extremely diflScult

to get adequate x-ray information as to the proportion of that given child and the

given pelvis, because of magnification. I will show you how we get around that.

We have used it as our guidepost and the results have been excellent. We stand

-the patient up before an x-ray machine and take two views, one straight through

the abdomen and the other through the back. We measure the head and the

transverse diameter of the pelvis. Prom the anteroposterior view it would look

as if the head had plenty- of room; but from the anterior-posterior it looks like

a hydrocephalic. We add the two diameters of the head, divide by two, add the

two diameters of the pelvis and divide by two. If the average diameter of the

head is greater than the average diameter of the transverse of the pelvic inlet,

we conclude there is definite disproportion. This is so simple that it sounds silly

but it works on the law of averages and I submit it for what it is worth.

In the case of elderly primiparas or the borderline pelvis, which we check by
this x-ray method, we do not hesitate at all to do cesarean section. We believe

that it is not only advisable but the best method of procedure in a questionable

breech delivery because of the incidence of birth injuries to the child and also

of fetal mortality.

DE. JAMES K. QUIGLEY, Eochester, N. Y.—^Dr. Potter has done well to em-

phasize the effacement of the lower uterine segment and to condemn siieedy deliver!-.

He is reporting cases done at a hospital with a large courtesy attending staff which
brings out the importance of consultation in all abnormal cases. In the hospitals in

Eochester, consultation is considered necessary in cases of breech delivery. I should

like to make a plea for conservative treatment in the deliverv of frank breech rather

than routinely decomposing or bringing the feet doum when such management results



574 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY

in a mortality of 5.7 per cent in 140 cases. I believe that vis a tergo is better than
a pull from below.

DR. "WILLIAM R. BARNEY, Cleveland, Ohio.—I would like to ask why they
did not do more episiotomies? We make it a rule that episiotomy is obligatory in

all breech presentations, I tliink it is a mistake not to do it.

DR. ARTHUR H. BILL, Cleveland, Ohio.—So far as the cephalopelvic dispro-

portion is concerned I agree with Dr. Potter. If there is reasonable doubt that the

head will go through, a cesarean should be done.

I would like to stress again the need of making the ivay clear for the passage of

the baby all the way from the lower uterine segment down through the vaginal

outlet. We cannot take for granted that there is complete dilatation of the cervix

just because the breech has passed through the os. Even if it is protruding through

the vulva that does not mean that there is full dilatation. If one proceeds with the

delivery ivithout talcing into consideration tlie condition of the cervix, he may get

into trouble. I always like to stress the fact that nothing should be taken for

granted, but that one should always feel the cervix and make sure that it is wide

open. I believe the greatest single cause of casualties -in breech extractions is

duo more to resistant soft parts and the lower uterine segments than to the bony

pelvis because we usually decide in advance about the bony pelvis.

I agree -with what Dr. Barney says, that the episiotomy is a great child saver,

but above all make sure that tlie cervix is dilated.

Very little is said about the anesthetic, I think that plays a great part in

breech extractions. There should be as deep anesthesia for breech extraction as

for podalic version.

I do not quite agree with Dr. Potter that whether the arms go up or not is a

matter of luck. My opinion is that the reason they go up in breech extraction is

that the lower segment of the uterus is tight and the arms are forced up. There-

fore we should make sure that the os is fully open, and I feel that complete anes-

thesia is most important for the breech extraction.

DR. L. A. CALKINS, Kansas City, Kan.—For a number of years I have taught

my students that the presence of a skilled assistant in breech delivery is more

important than the presence of such at a cesarean section. This guidance of the

head from above, both to improve the- flexion as Dr. Potter has pointed out, and

to offer some additional force of a modified kind as referred to by Dr, Quigley,

is much less conducive to injury to that head than too much traction from below.

In fact, it is not possible to pull from below, if I understand the anatomy, in the

direct axis of the pelvis, I would like to hear Dr. Potter comment upon this

point further. Whenever I do not have skilled assistants available, I use what-

ever assistance I have for the delivery from below and myself do the guidance

from above and feel that I am rendering my patient better service thereby.

DR. WARD P. SEELEY, Detroit, Mich.—

I

have been very much interested in

Dr, Potter's paper inasmuch as I have had occasion to review our breech cases

from a standpoint of the fetal risk not long ago. Wo find that the fetal risk in

breech deliveries is higher than one would expect.

A high percentage of breech positions will deliver spontaneously if allowed to

proceed in labor. It is my practice to allow labor to proceed in these cases until

there is an actual indication for interference. In other words, I do not believe it

is necessary or advisable to do routine breech extraction. The fetal risk in

breech is sufficient, I think, to warrant a thorough trial of external version in the

last months of pregnancy. This should be done without anesthesia. In elderly

primiparas with large babies, cesarean section should be considered in the interest

of a particularly desirable child.
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DE. J. P. GEEENHILL, Chicago, IlIj.—^Dr. Potter spoke of a ‘'test of labor”

in tlie first fatal case lie reported. We should use the term ‘ ‘
test of labor ’

’ only in

head presentations and no other.

I fully agree that in every case of breech presentation in a primipara, , or a

multipara, a general practitioner should have consultation ivith a specialist. This

consultation should consist not only of advice but also of the actual delivery of the

baby by the specialist.

I agree, also, that more cesarean sections should be done in elderly primiparas

nitli breech presentation. It was unfortunate that in the last fatal case recorded by
Dr. Potter,' a cesarean section was not done. Tlie patient was 45 years old. In view

of the liistory of severe bleeding, the necessity for repairing the cervix, and the

fatal outcome, the patient most likely had a rupture of the uterus. It is too bad

that there was only one autopsy among the seven maternal deaths.

DR. POTTER (closing).—^I would lilce to emphasize the fact—and I am sorry

I do not agree with Dr. Barney and Dr. Bill—^that tlie position of the arms is very

important. Prom a practical standpoint, when you have your pelvic x-ray talten,

pay a little attention to the position of the arms, and if the arms are behind the

head or alongside the body, and if you have a markedly extended head, regardless

of whether your measurements of the head and pelvis are normal, it would behoove

you to think of a cesarean section in that case. We have had considerable experi-

ence, I thinlc, uitli extraction of arms and aftercoming heads, and I am frank to

admit that a breech delivery is one of the most serious tilings that we come in con-

tact vith.

I agree with Dr. Quigley about the importance of consultation. It seems that in

all hospitals, particularly in general hospitals, the rule of consultation is there, but

the following of the rule is not carried out and many of the poor results are due to

the fact that the obstetricians themselves, not daring to hurt the feelings of the man
handling the case, get careless in their advice.

Certainly in any case where there is a reasonable doubt, regardless of whether

the patient is young or old, she deserves a section. We too believe that the secret

of success is getting rid of the resistance of the soft parts, meaning the lower

uterine segment and the cervix, and if the patient is allowed to go into labor, those

soft parts will give you much diflSculty in the extraction/ particularly of the arms.

We also believe, as Dr. Calkins does, that the presence of an assistant is very

helpful and always necessary. We insist on having the resident scrub up with us

and consider his assistance very important.

The term “test of labor” was not my term. It was a term taken from the

chart of that particular case.

I am of the opinion that no patient with breech presentation, after complete

dilatation of the external os, should be allowed to progress into the second stage

of labor.



A CRITICAL ANALYSIS OF TWENTY-TWO YEARS’
EXPERIENCE WITH CESAREAN SECTION-

Robert A. Johnston, M.D., P.A.C.S., Houston, Texas
(From the Department of Ohstetrics, Baylor Medical College)

W ILLIAMS,^ in 1921, presented the Jerome Cochram Lecture before

the Alabama State Medical Association. This lecture made au

early impression and Avas a critical analysis of 183 cesarean sections

in a series of approximately 20,000 deliveries at The Johns Hopkins

Hospital. The conclusions drawn from this epoch-making study rank

with the work of Sanger^ as a distinct advancement in the care of the

obstetric patient.

Prom March 1, 1922, to June 1, 1944, inclusive, I performed 362

cesarean sections in a series of 5,975 term or near-tei’in deliveries.

This study consists of private eases only and for all practical pur-

poses, the operations Avere performed by one individual. Except for

one case, all the patients Avere Avhite. Prom such a limited experience

no hope is entertained that anything ncAv Avill be added to the cesarean

section problem. IIoAvever, it should be of interest to revieAV the Avork

of one individual, especially since most of our knoAvledge about cesar-

ean sections has been based on mass statistics from the work of groups

of obstetricians in large clinics.

When it is considered that 362 cesarean sections in 5,975 deliveries

gives an incidence of 6 per cent, or 1 in 16.5 cases, one is alarmed by

the high percentage' of major operative deliveries. HoAvever, it is

reasonable to assume that any physician limiting his Avork to obstetjics

Avould attract a larger number of complicated cases and that an ac-

cumulation of such cases over a period of tAvo decades Avould increase

the incidence of cesarean sections by the number of repeated cesarean

sections alone. In the early tAventies most of the obstetrics in prac-

tically all communities in Texas Avas done by general practitioners and

the surgeon Avas called Avhen a cesarean section was considered neces-

sary. This Avas particularly true in Houston.

DaAus,® in April, 1929, reported that: “In the city of Houston from

1923 to 1926 there Avere 107 cesarean sections done at tAvo hospitals.

The patients came from the priAmte practices of general practitioners,

general surgeons, and obstetricians of the city. The maternal mor-

tality folloAving these operations Avas 14.4 per cent. Fifty-one of tin*

107 patients Avere operated upon by a group of recognized surgeons

and by physicians in general practice Avith a maternal mortality of oo

per cent. The other 56 patients Avei’e delivered by a small group ot

•Read at the Fifty-Sixth Annual MectinR of the American .A-^sociation of Obste-

tricians, Gvnecologists and Abdominal Surgeons, Hot Springs, va.. Sept, t, ». an

9, 1944.
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physicians specializing in obstetrics and by surgeons closely associated
with them, with a maternal mortality of only 1.8 per cent.”

In an address before the Sloane Hospital Alumni in 1928, Williams'*

pointed out that
*

‘ a considerable fraction of the excessive risk in child-

birth is due to unnecessary resort to cesarean section by those who do
not realize its dangers and limitations,” He also cited the high mor-
tality in Houston to show that judgment as to the time when to and
when not to do a cesarean section is far more important than the sur-

gical skill in ijerforming the operation, concluding that a number of
women had been sacrificed to ignorance. In 1930 Smith and I® re-

ported two series of cesarean section cases in Homston, Texas, showing
definite improvement in maternal mortality in one three-year period
over a previous three-year period. It was concluded that “while the
indications for cesarean section are Avell known, the profession at times
tends to ignore them, with a resulting increase in morbidity and mor-
tality” and also .that “the ultimate well-being of the patient depends
less on the surgical skill of the operator than on the obstetric judg-
ment he displayed before picking up his scalpel.” Reference is made
to all these facts in order to indicate the status of cesarean section jn

this specific community. These facts also explain why there was a
definite trend to have the obstetrician perform the cesarean section

rather than the general surgeon.

Table I, Types of Cesarean Section Performed

TYPE OP OPERATION XVMBER OF CASES

Laparotrachelotomy 247
Classical 106
Laparotomy with repair of ruptured uterine scar 2
Cesarean section with hysterectomy 7

Total 362

The type of operation emi^loyed depended largely on the individual

ease. Laparotrachelotomy was most frequently chosen and the con-

valescence following it has been found to be exceptionally free from any
discomforts. Moreover, abdominal distention has been negligible, and
with repeat cesarean sections practically no adhesions have been en-

countered. These results liave not been generally observed in the cases

where the classical type of operation has been carried out.

The classical type of operation adapts itself very favorably to local

anesthesia and to those cases in Avhich speed is paramount. The con-

valescence has been noticeably uneventful in the few patients in wliom

hysterectomy followed cesarean section, and no difficulties wei-e ex-

perienced in carrying out tliis procedure. It has been our practice to

refrain from deliA^ering the uterus through the abdominal incision and
from using abdominal packing. Contraction of the organ has been

obtained in practically every case by the use of pituitary extracts and
ergot derivatives as soon as tlie uterus has been emptied. Attention

should be called to the fact that no extraperitoneal cesarean sections

are included. No doubt there have been some indications for such a
type of operation, but only during the past year has the technical diffi-

culty of the operation been surmounted.
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Formerly it was the rule not to give any preliminary medication
except atropine. It is still a question whether such a strict policy is

necessary. Our impression during the past few years has been that

by using small doses of sedatives, induction of anesthesia has been
made easier, and -no interference has resulted with the initiation of

the child’s respiration, provided the anesthetist was experienced in

giving obstetric anesthetics and the infant was mature. Bloxsom® be-

lieves that the contractions of labor "condition” the baby’s respiratoiy

center and those babies born per vaginam or by cesarean section after

some labor are less likely to need resuscitation than those where cesar-

ean section is performed prior to the onset of labor. The degree of

anesthesia, particularly when morphine is used for premedication, de-

termines above all other factors the need for resuscitation of the infant

after cesarean section. While a combination of nitrous oxide and ether

has been the anesthetic agent most frequently employed in this series,

it has also been associated with the greatest number of maternal deatlis.

In the two cases of death from shock or circulatory collapse, it is diffi-

cult to say that the anesthetic was the fatal factor
;
however, hemor-

rhage was not the cause of death, as sho^vn by the clinical history of

slight loss of blood and at autopsy where well-contracted uteri were

found in both instances. The importance of shock and hemorrhage

as a cause of maternal deaths in connection with cesarean section has

been emphasized by Eastman and associates.’ It can be definitely

stated that in the other two eases the nitrous oxide-ether anesthetic

played no part in the causation of death. While cyclopropane was

employed in only twenty-three patients, yet one death may be at-

tributed to its use. In another instance, difficulty in the form of tem-

porary cessation of respirations and marked cyanosis was experienced

during its administration. I adhere to the view expressed by Beecher,®

namely, that cyclopropane is a ".
. . potent anesthetic. Low concen-

Table II. Type of Anesthetic Employed

ANESTHETIC AGENT NUMBER
OF CASES

JIATERNAL MORTALITY

NUJIBER

Nitrous oxide-ether 244 4* 1.64 0.82

Ethylene 18 0 0.00 0.00

Cyclopropane 23 It 4.35 4.35

Spinal procaine 23 2t 8.70 0.00

Local infiltration 51 1,96 0.00

Chloroform 3 0 0.00 0.00

Total 362 8 2.21 0.83

•1, Elderly primipara, with death due to shock; 2, repeat cesarean section, twins,

death due to shock; 3, melano sarcoma with generalized met{ista.ses ; death tniriy-

three days later; 4, known sensitivity to a sulfonamide; convulsion followed oy

hyperpyrexia and anuria after sulfathiazole Intravenously on tlie fourth postopcra

tive day.

tl, Asthmatic elderly primipara; died of pneumonia on third day.

operation

;

days
}icinorrh3 •

§1, Moribund primipara with cavernous sinus thrombosis; delivered to salv.agc

fetus.
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tration in tiie central nervous system does not provide a degree of

muscular relaxation comparable to that produced by ether at a safe

level of anesthesia.” These untoAvard effects occurring Avith cyclo-

propane anesthesia in the current series call to mind the incompati-

bility of pituitrin and cyclopropane reported by Belinkoff.®

While there have occurred no difficulties Avith the use of spinal anes-

thesia in tAventy-three patients, it is belicA^ed that spinal is not abso-

lutely free from danger. The risks can be reduced to a minimum by
careful selection of patients and by using as small an amount of the

drug as possible (100 to 150 mg. procaine). The tAvo deaths occurring

after the use of spinal anesthesia Avere in no Avay associated Avdth this

type of anesthetic. The excellent results reported by CosgroAm and
Norton^® speak most faAmrably for the use of spinal anesthesia for

cesarean section.

- Local infiltration is considered the anesthetic par excellence and

should be employed more frequently. The time required to perfect

the technique of local anesthesia Avould more than recompense one in

the good results obtained. This is borne out by the Ioav maternal and

fetal mortality rates reported by Sehumann^^ and others.

With a greater demand for trained anesthetists in obstetrics, and
Avith the rapid deA^elopment of anesthesia as a specialty, no doubt one

Avill find that a competent, Avell-trained anesthetist is as important as

the type of anesthetic agent used.

In determining the indication for a cesarean section, one should con-

sider the patient “as a AAdiole”; namely, her age, history of previous

labor, condition of cervix, and position of fetus, as Avell as future

chance of childbearing, in addition to the true obstetric indication.

In priAmte practice this complete knoAvledge of the patient often tends

to place too high a value on the child, Avhile in the clinic case the

tendency may be in the opposite direction and labor may be considered

Table III. Indications for Cesarean Section

INDICATION FOR CESAREAN SECTION
NUMBER
OP CASES

MORTALITY

1

JIATERNAL
1

FETAL

Dystocia 247 4 (1.02%) 5 (2.02%)
Cephalopelvic disproportion. IGO
Diabetes and fetus of excessive size 2

AA'’ith previous cesarean section C6
Extensive birth canal repair 19

Hemorrhage 2.3 0 4 (17.4%)
Ablatio placentae 6 ,

Heart disease 11 1 (9.09%) 0

Previous cesarean section with
suspected weak uterine scar 15 0 0

Ruptured uterine scar 2 0 2 (100%)
Interest of baby 8 2 (25%) 0
Sterilization (active tuberculosis) 1 0 0
Toxemia of pregnane}' 55 1 (1.82%) 5 (9.09%)
With convulsions 1.3

Without convulsions 42

Total 302 . *8 (2.21%) 10 (4.42%)
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as a purely mechanical problem, thereby often minimizing the risk to

the infant. At any rate, each case should be judged on its own and
complete individual merits and the obstetrician, cognizant of the two
schools of action, can only hope to develop an "obstetric conscience,”

which is the ultimate objective to be desired. Every patient in this

series has had the benefit of one or more consultations. It has been

rather striking that in a relatively large number of our patipnts, as

Falls^® pointed out in his series, there has been a multiplicity of factors

which has helped in making the decision to perform the cesarean sec-

tion in addition to the single indication to which the operation has

been ascribed.

The definite cephalopelvic dystocia cases require very little consid-

eration and the patient should be operated at an appointed time. In

spite of the danger of infection associated with labor and premature

rupture of the membranes, a trial labor of from six to ten hours has.

frequently been allowed in the questionable or borderline cases, with

apparent satisfactory results. In the light of the work of Stander and

Douglas^® on intrapartum infection, this policy might be considered

unwarranted; however, there has occurred no death from septicemia

or peritonitis in this series. No doubt, in clinics where the technique

of x-ray pelvimetry has been highly developed, as Kellogg^^ points oiit,

the incidence of cesarean section for cephalopelvic disproportion has

been decreased
;
however, it has been generally felt that the aid given

by the average roentgenologist to the obstetrician in such cases has

often been misleading. There were five fetal deaths from cephalopelvic

disproportion in this group, giving a fetal mortality of 2 per cent.

In .three instances, however, congenital anomalies were present which

were incompatible with life of the infant, thus giving a corrected mor-

tality of 0.81 per cent.

In the seventeen cases of placenta previa, multiparity was only

slightly predominant (10 to 7). There were no maternal deaths in

this group while the one fetal death was due to a congenital anomaly.

In one case of placenta previa centralis, the infant was a Mongolian

idiot. The value of x-ray in these bleeding cases to rule out congenital

bony deformities of the fetus, as pointed out by Greenhill,^® and the

necessity to have available blood to combat shock from hemorrhage

need no comment. It should be further emphasized that the clinical

history of vaginal bleeding alone is not sufficient evidence from which

to make the diagnosis of placenta previa. Every patient with vaginal

bleeding should have the benefit of soft tissue localization of the pla-

centa and careful sterile vaginal examination in an appropriate setting

in order to make a definite diagnosis.

Although the six patients with ablatio placentae survived, the out-

come to the infants was discouraging. Two infants, weighing over 4

pounds, died shortly after delivery, while an error in auscultation of

the fetal heart tones in another patient led to the abdominal delivery
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of a macerated infant. Of the remaining three livehorn babies, one
sustained a cerebral hemori’liage in utero from anoxia, resulting in

spastic paraplegia. In only two of the six patients with ablatio pla-

centae were healthy children delivered by cesarean section. After ob-
taining such poor results for the child, one naturally Avould agree Avith

Irving,^® that delivery per vaginam would be the usual proper treat-

ment in these cases.

Cosgrove and Comvay have pointed out, however, that the manage-
ment as betAveen vaginal and abdominal delivery in these eases should
be predicated on maternal rather than fetal results.

InJ:orty-six primiparous cases, in addition to other indications, the
patient AA’^as OA^er 35 years of age. While being an elderly primipara
is never per se an indication for cesarean section, it may play an im-
portant secondary role in influencing one to perform a cesarean section.

In eleven cases in AAdiieh the patients had severe cardiac disease there
Avere no fetal deaths, but one mother died tAventy-four days post partum
from a decompensated heart. This patient, haAung been seen only tAvo

Aveeks previously, Avas delWered under local anesthesia at the thirty-

sixth Aveek of gestation. Autopsy findings shoAved that the operation
played no part in the causation of death, that is, death Avas due to

myocarditis.

There Avere eighty-three eases of repeat cesarean section, yet in only
fifteen of these patients aa^s the operation performed solely because
of a suspected AA^eak uterine scar. There AA^ere no fetal nor maternal
deaths in these fifteen eases

;
hoAA'eA’-er. in one instance a partial rupture

of the uterine scar Avas found. In the other tAAm patients Avith frank
uterine rupture, a classical cesarean section had been performed pre-

viously and the puerperia had been febrile. These tAAm patients AAdth

ruptured uterine scar had their original cesarean sections in 1923 and
1926, ’during Avhich time it AAms the practice for the obstetrician to

make the incisions and remoAm the infant AA'hile the closure of the
uterine and the abdominal incisions Avere taken over by the general
surgeon. MoreoA'^ex', in the first tAA’^enty-seA'^en patients of this series,

that policy Avas in Arngue, but since then I haA'^e pei'foi'med the entire

operatiA’e procedure. These three cases, then, gh'^e an incidence of less

than 1 per cent of rupture of a preAdous cesarean scar, but it is be-

lieved that this loAV incidence might haA'e been eA'-en loAA'^er if more care

had been taken in approximating the cut surfaces of the uterine Avail.

It may be of interest to note that of the total number of patients de-

liA’^ered by me, tAventy-three Avomen avIxo had preAdouslj'- been deliA'^ered

by cesarean section Avere later deliAmred through the natural passages.

In eight of the 362 cases, the cesarean section Avas performed pri-

nxarily for the safety of the child. Prolapse of the cord through a

partially dilated cervix in four patients resulted in four live babies

from cesarean section. Tavo mothers AAdio Avere near term and doomed
to die Avere deliAmred of liA’^e children by operath'^e procedure. Like-
Avise, tAvo mothers Avith tragic obstetric histories Avhose bloods Avere

Eh negative and Avho had Bh-positive husbands Avere delivered of live

babies at the thirty-sixth Aveek of gestation. Both babies had severe
anemia and Avere of the icterus gx'aAus type at birth but survived after

several ti’ansfusions.

Under local anesthesia, a primipara AA'ith adAmneed tuberculosis Avas

delivered by cesarean section in oi'der to accomplish sterilization. In
addition, tliere were 33 other instances of sterilization incidental to the
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procedure and so far no pregnancies have been knov/n to have oc-
curred in these patients.

It is generally considered radical oh.stetrics to treat toxemias of
pregnancy by major operative procedure.s, especially if eommlsive
seizures are present, yet in fifty-five patients vith toxemia cesarean
section was performed with gratifjdng results. In thirteen patients
with comnilsions, in whom the condition was becoming v.-orse in spite

of the iLsually accepted medical treatment, cesarean section was per-
formed under either local or spinal anesthesia %vith no maternal deaths
and only one child, who weighed just 3 pound.s, failed to survive. In
forty-two patients vdth severe pre-eelamp.sia alone or .superimposed
upon nephritis, the condition of the patient was rapidly becoming
worse, so cesarean section was decided upon. The one maternal death
occurring twenty-seven days post partum was shown by autop.sy to

have been in no way attributable to the operation. The study of the

weight of the infants gives some very interesting findings.
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Fig’. 1.—Outcome to babies from mothers -vrith toxemia.

Even though the number of toxemia cases is limited, it is interesting

to note that only one baby which weighed more than 3 pounds .suc-

cumbed. Since only one-half of the babies that weighed between 2 and

3 pounds were salvaged, justification for cesarean section in this early

period of gestation naturally arises.

There occurred sixteen fetal deaths in 362 deliveries which netted

361 children, that is, a gross fetal mortality of 4.4 per cent. This

clearly demonstrates that cesarean section does not always insure a

live, healthy baby. However, if we may be allowed to subtract the

unavoidable deaths, namely, four infants vith congenital deformities
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(not bony) wliieli were incompatible with life, two fetuses that died

as a result of intrauterine asphyxia from ruptured uteri, four infants

in the toxemia group who were quite premature (3 pounds or less),

and one macerated infant delivered due to an error in auscultation,

there remain only five infants who might have survived, or a cor-

rected fetal mortality of 1.4 per cent.

Table IV. Causes op Fetal Deaths Classified According to

Maternal Complications

INDICATION FOR
CESAREAN SECTION

NUMBER
OF CASES

FETAL

UNCORRECTED

MORTALITY

1

CORRECTED

Toxemia 55 0^ (9.1%) 1 (1.8%)
Hemorrhage 23 4t (17.4%) 2 (8.7%)
Dj'stocia 247 5t (2.0%) 2 (0.8%)
Euptured uterus 2 2§ (100.0%) 0 (0.0%)
Others 35 0 0

Total 362|1 16 (4.4%) 5 (1.4%)

1, Advanced nephritis, 3-pound fetus ; 2, advanced nephritis, 2-pound fetus ; 3,

eclampsia and nephritis, 3-pound fetus: 4, severe pre-eclampsia, 2
-li -pound fetus;

5, recurrent toxemia, nephritis, 5-pound fetus.

tl. Ablatio placentae, 4-pound fetus: 2, ablatio placentae, 4.1-pound fetus; 3,
placenta previa, malformation, 6-pound fetus ; 4, ablatio placentae, stillborn macer-
ated fetus, GYi pounds.

tl. Unable to resuscitate, cause unknown after autopsy, 9% pounds: 2, atelectasis,
6%-pound fetus; 3, cerebral hemorrliage, test of labor, 8%-pound fetus; 4, died on
third day, cause unknown after autopsy, 9-pound fetus ; 5, congenital anomalies,
G-pound fetus.

§1 and 2, Stiiiborn, not macerated; intrauterine asphiTcia.

llTwo mothers accounted for twins; all four children suiwived.

Eight of the 362 mothers delivered by cesarean section succumbed
on the day of operation or as late as thirty-three days following deliv-

ery and must, therefore, be considered maternal deaths, that is, a gross

mortality of 2.2 per cent. These have already been mentioned in con-

nection with anesthetics used, but are, herewith, summarized for fur-

ther discussion.

Case 1.—This patient was a 30-year-old para o gravida iv with hypo-
thyroidism who had had two early spontaneous abortions followed by a
cesarean section because of pelvic dystocia and resulting in delivery of a

stillborn child with 'atelectasis. The fourth pregnancy was terminated

under gas-ether anesthesia by cesarean section done primarily because

of a tmn pregnancy after a former cesarean section. Death was due to

shock and occurred three hours after delivery of large twins. Autopsy
revealed no further information.

Ca.se 2.—An 18-year-old primipara had been hospitalized because of

high fever, up to 107° P., due to cavernous sinus thrombosis. When
moribund and near term, in order to salvage the fetus, elective cesarean

section was done under local infiltration anesthesia. A 6-pound living

child was obtained and raised, the mother succumbing to her original

infection some few hours later. This death cannot be ascribed to the

method of delivery.

Case 3.—This 39-year-old primipai'a was planned for elective cesarean
section because of eephalopelvic disproportion. However, she had a pre-

monition that she would not survive the delivery and remained at home
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preparitig her will, etc., until after twelve hours of labor. On entering
the hospital, the cervix was fully dilated and head overriding the sym-
physis pubis, so a low cervical cesarean section was done under gas-ether

anesthesia. A 9i/^-pound child was delivered in good condition but the
mother died of shock about four hours after operation, in spite of trans-

fusion and other combative measures.

Case 4.— 25-3^ear-old primipara was admitted because of severe

heart disease. She was delivered before term because of a superimposed
toxemia and lireech position of the fetus. Spinal procaine was used for

the anesthetic. The baby weighed 5 pounds and survived,, but the

mother succumbed after twenty-four days, the autops}" proving ad-

vanced myocarditis. AVhile this is certainly a maternal death, the major
operative deliver}’ can hardly be blamed for the unfortunate outcome.

Case 5.—This 39-year-old multipara was seen for the first time in the

third trimester of pregnancy. She had chronic nepliritis and was hos-

pitalized and treated for seventeen days in the hope of obtaining a viable

fetus. Under observation, her toxemia gi-ew woi-se and blood pressure

eventually reached 284/140. Delivery was under spinal anesthesia and
a 3%-pound child was obtained and raised, but the mother died of

eereliral hemorrhage twenty-seven days later. In retrospect it seems

certain that this mother was sacrificed in waiting for fetal development.

However, in view of the advancement of her disease, delivery immedi-

ately after hospitalization probably would not have added much to her

life expectancy. Certainly this maternal death cannot be said to have

been due to the method of delivery.

Case 6.—In this case, elective cesarean section was done in the thirty-

seventh week of gestation on a primipara because she was not expected

to live as long as her estimated date of confinement. A 6-pound child

was delivered in good condition, but the mother did not succumb to her

disease, melanosai’coma vdth generalized metastases, until thirty-three

days later. The operative procedure here had no direct bearing upon
the fatal outcome.

Case 7.—This elderly primipara had multiple myomata uteri and
cephalopelvic disproportion as well as asthma. Cyclopropane was the

anesthetic employed, and death occurred on the third day due to pneu-

monia. This maternal death probably could have been avoided by a

more judicious choice of local infiltration anesthesia.

Case 8.—In this imstance, low eeiwical cesarean section was performed
late in labor with pelvic dystocia as the indication. However, the pa-

tient had no intrapartum fever nor any maiked febrile I’eaction in the

immediate puerperium. Nevertheless, her internist administered a large

dose of .sulfathiazole intravenously on the third day. It mu.st be

recorded that she was knovm to have exhibited sensitivity to another

sulfonamide some few months befoi’e. She responded with a sharp

febrile reaction, temperature to 107° F., convulsions and complete

anuria, resulting in death less than fourteen hours later. The chronology

of events following the onset of chemotherapy and the previou.sly ex-

hibited sensitirtty to it leave no doubt that death was due to this therapy

and not primarily to obstetric causes.

As indicated above, these eight maternal deaths following 362 cesarean

sections represent an uncorrected maternal mortality of 2.2 per cent. If
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we mar be allowed to absolve the deliveiy of all responsibility for death

in the patients in Cases 2, 4, 5, 6, and 8, a corrected maternal mortality

of 0.83 per cent may be claimed. These figures compare favorably with

those reported in other series. With the bearing in mind of these and

other possible errors in judgment and with further accumulation of

experience witli cesarean section.

It is lielieved that the type of anesthesia for the motlier and a higher

regard for the life of the baby in the severe toxemia eases offer the best

chance of future improvement of the cesarean section problem.

Summary

1. A brief history of the handling of cesarean section cases in Hous-

ton, Texas, is given with an analysis of twenty-two years’ experience.

2. The incidence of cesarean section in private practice limited to

obstetrics was found to be 6 per cent. Reasons for this relatively high

rate are given.

3. Morbidity and mortalit3’^ figures obtained by obstetricians are

compared with those obtained by well-recognized general surgeons and

b}'’ general practitioners.

4. Nitrous oxide-ether anesthesia was tiie anesthetic of choice, but

maternal and fetal mortality rates for all types of anesthetics used

are given.

5. The low cervical type outnumbered all other varities performed

in this series by 2.5 to 1.

6. Pelvic dystocia was the primary indication for cesarean section

in the great majority of the 362 operations. j\Iaternal and fetal mor-

tality rates associated with each indication are tabulated.

7. Survival rates are tabulated against birth weights of the infants

in the toxemia group, and it is concluded that one is hardly justified

in performing cesarean section in the interest of the child if it weighs

less than 3 pounds but that there is a definite place for cesarean sec-

tion in salvaging children from mothers with toxemia if the fetus

weighs from 3 to 4 pounds or more.

8. Fetal mortality is also tabulated against the primary indication

for cesarean section and important conclusions are drawn from these.

9. The gross fetal mortality for the current series was found to be

4.4 per cent and the corrected rate, 1.4 per cent.

10. Brief summaries of maternal deaths are recorded.

11. The gross maternal mortality rate in this series is 2.2 per cent,

while the corrected rate is 0.83 per cent.
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Discussion

DE. LOUIS E. PHANEUP, Boston, Mass.—The incidence of 6 per cent or 1

cesarean section in 16.5 .cases of Dr. Johnston’s series is explained on the basis of

repeated cesarean sections and on the reference of complicated cases by other

practitioners, thus placing the large number of operations in the hands of one

specialist. Emphasis is placed on the fact that “the ultimate well-being of the

patient depends less on the surgical skill of the operator than on the obstetric

judgment he displayed before picking up his scalpel,’’ a statement with •wliich I

believe ever3^ specialist in obstetrics would agree.

As to the tj'pe of operation performed in this series, there were more than

twice as manj' low or cervical cesarean sections as there were classical cesarean

sections. From the standpoint of convalescence and postoperative adhesions, it

was noted that the former operation was superior to the latter, this being in

keeping with similar observations made by other operators.

The table on anestliesia shows that six different agents were cmploj’cd. I per-

sonalh' liave never seen a cesarean section performed under chloroform anesthesia.

Dr. Johnston reports twentj'-three deliveries under spinal anesthesia, with two

maternal deaths, neither of which could be attributed to the anesthesia, since one

woman lived twentj'-four and the other twenU'-seven da3’s. It is stated that

spinal anesthesia is not absoluteh- free from danger. It is for this reason that

I personall3' refrain from using it. For cesarean section I use two t3'pes of
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anesthesia: (1) rectal avertin, 70 mg. per kilogram, followed bj”- nitrous oxide-

oxj’-gen, with a small amount of ether for relaxation; and (2) local infiltration

anesthesia when general anesthesia is contraindicated. As stated by Dr. Johnston,

local anesthesia is well adapted to the classical cesarean section; it is also applicable

to the low or cervical cesarean section with but little increased difliculties.

The absence of extraperitoneal cesarean section in this group of cases is noted.

Dr. Johnston states: “No doubt there have been some indications for such a type of

operation, but only during the past j'ear has the technical difficulty of the opera-

tion been surmounted.” I cannot entirely subscribe to this statement since W.
Latzko had proposed his operation in 1908 and in 1938 E. G. Waters revived the

Ph3’sick-SelDieim operation in America. The gross maternal mortality rate in

this review of 362 cesarean sections is 2.2 per cent corrected to 0.80 per cent.

This compares favorably' with other series of equal numbers. Likewise, the gross

fetal mortality of 4.4 per cent corrected to 1.4 per cent is within reasonable limits.

In closing, I would like to emphasize a statement which I had made on several

occasions and which was published in 1940; namely, “Careful prenatal study, the

use of x-raj' pelvimetrj-, recentl}" developed, examination before labor, under

anesthesia if necessarj', a test of labor under aseptic conditions, followed by the

low or cervical operation when indicated, the use of vaginal antiseptics added

to a rigid aseptic technique, and limiting the operation to strict indications will

all help in keeping morbidity and mortality in cesarean section at the lowest

possible figure.”

DR. E. L. KING, New Orleans, La.—^Most of us will agree with the speaker

that the low cervical section is the technique of choice. It is the one we have em-

ploj’ed in New Orleans. I agree with him that cyclopropane is not a good anes-

thetic. I am afraid of its effect on the heart. I prefer ethjdene. I have had a

few cases mth spinal anesthesia but am not in favor of it as a routine.

Two of the sections were done on patients that were hopelesslj’ ill in order to

save the babies. That is a situation that is not mentioned in the literature or text-

books, but I think it is a worth-wliile indication. We have done three such cases at

the Charity Hospital in the last twelve or fifteen years. One was a case of cerebral

hemorrhage in the mother, another, the case of a woman dying with cerebrospinal

reaction to salvarsan.

The question of sections in toxemias tvill always be a topic for a difference of

opinion. In our work we have not done sections for toxemia of pregnancy in a long

time, particularly in the commlsive type. We may have done an occasional one for

toxemia of the nonconvulsive type, especially in the nephritic group.

Upon another point I would differ with Dr. Jolmston and that is the inclusion of

the sulfonamide death in the nonobstetric group. Of course, that is not strictly

speaking, an obstetric death, but it is a death following cesarean section, apparently

caused by the administration of a drug to which the patient was known to be sus-

ceptible. I think that we would have to say that that death should be charged

either directly or indirectly to the operation.

DR. FREDERICK H. PALLS, Chicago, III.—The actual incidence of cesarean

section depends on who i& doing the sections and the circumstances under which he

is working. In a community such as Dr. Jolmston is working in naturall}' the men

who are getting bad results turn to a specialist in obstetrics for help to improve

the results.

There are manj- men who will not do a cesarean section when it should be done.

Even when they get bad results from overconservatism they pat themselves on the

back because thej' are conservative obstetricians. In other words, we maj’^ saj' there

are too many cesarean sections being done in the United States, and also that there

are too few being done.
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As to the question of the low cervical and the classical section, I will agree in

part with what he said. Yet I doubt whether in the hands of Dr. Johnston, had he

alternated cases, that there would be very much dilference in the results of the two
operations. I have done every other case for the last ten years by the low cesarean

and by the classical methods, respectively, and I cannot see much difference in the

results,, either in adhesions or postoperative pain. In analyzing the amount of mor-

phine that was given the woman after the operation, it turned out that the ones who
had the classical operation needed 1/^2 gr. less than those that had the low cervucal.

So far as toxemia is concerned, Dr. Johnston has operated upon these patients

and they do not die. I have done the same thing. It is true that good results can

be obtained without operation too. I agree also with Dr. Johnston that the x-ray

has been disappointing in its value in determining whether or not to use operative

procedures.

DE. CLIFFOED B. LULL, PiiiLADEnpiiiA, Pa.—

I

do not believe that any man
who is practicing only obstetrics should be ashamed of a cesarean incidence of 6

per cent. I was amazed several j^ears ago to find that my incidence was 10 per cent

in 1,000 deliveries.

We have just completed a series of 140 eases under fractional spinal and 180

cases under continuous caudal without a deatli, and I feel strongly that the selection

of the anesthetic is very important in doing a cesarean. I also feel very strongly

that we are getting away from the use of inhalation anesthesia and will adopt the

anatomic approach.

We have not had the opportunity of operating on many patients with toxemia,

but in the last two years we have had several cases of eclampsia where we have con-

trolled the convulsions by the use of continuous caudal analgesia and delivered the

patient under the same analgesia. We are not prepared to state that we think this

will be a treatment for eclampsia, but you can control the blood pressure and the

pains. '
•

DR. SAMUEL A. COSGROVE, Jersey City, N. J.—Like the other discussers,

I feel that Dr. Johnston’s incidence of cesarean section is most moderate in con-

.sideration of the conditions of his practice. I agree with Dr. Phaneuf and Dr.

King that cesarean section is unwise in the presence of active convulsions; in the

other group of toxemic cases to whom Dr. Johnston has applied cesarean section, I

think it is not only justifiable but represents the best type of practice.

In the progressive cases of toxemia not responding to proper management there

is extreme hazard to the mother, not only immediate but remote, depending- on the

length of time that that severe toxemia is permitted to persist before- pregnancy is

terminated. Therefore the time factor becomes important in these cases for the

protection of the mother. The known susceptibilitj' of these women to infection,

particularly if vaginal interference of any mechanical sort has to be resorted

to to terminate the pregnancjq makes cesarean section in manj’, many instances

a most conservative approach.

From the standpoint of the babies. Dr. Johnston’s results in the survival of a

high proportion of the premature babies certainly justifies his management of

these toxemias. A baby inside of a sick mother is a sick baby and the chance

of ultimate survival of babies of toxic mothers is not, as a rule, enhanced by

prolonged intrauterine existence in the presence of fulminating toxemia.

DR. WILLIAAI T. AIcCOXKELL, Louisvili.e, Ky.—

O

n the subject of toxemia,

when it becomes apparent that the pregnancy must be terminated in the interest of

saving the life of the mother, it is a good thing to investigate tlie condition of tlie

cervix. Very often this is the determining factor as to whether the patient

should be sectioned or delivered from below. To try to bring a premature baby
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through an unripe cervix will often cause fetal death, whereas a clean cesarean

should be the operation of choice, and would be less shock than a long hard labor

to this very sick mother.

DE. J. P. GREENHILL, Chicago, III.—There are two highlighls in Dr. John-

ston’s paper and in the discussions. The first deals with the type of cesarean

operation. I Tirmlj’- advocate the low cervical operation. I have now done 304

of these operations, with one death. The second point concerns anesthesia. I am
a strong advocate of direct infiltration anesthesia because it is the safest of all

anesthetics. It is my opinion that spinal anesthesia is the most dangerous anes-

thetic for pregnant women.

DE. COSGEOVE.— feel that anA-^thing I can say about spinal anesthesia is

rather insignificant in the light of what is going on in the Philadelphia Lying-in

Hospital with continuous caudal and fractional spinal anesthesia. I have no quarrel

with local anesthesia. I do not care what you use, provided you do not “knock out”

the whole brain by a poisonous agent but restrict the efi’ect of that poison to the

lower neurons.

It is true that Dr. Norton showed five anesthetic deaths from spinal anesthesia,

or at least coincident with its use, in his series of mortalities. That, as some

one here has already pointed out, is meaningless except as related to the total

number of such anesthesias.

Dr. Johnston’s presentation showed a satisfactory correction for the two deaths

in his series which followed spinal anesthesia. And, mirahile dictu, we are get-

ting tremendous support just now from Phila'delphia, the stronghold of opposition

to spinal anesthesia through the eighteen years that we have been using it. There

has been, I am sure, tremendous prejudice against spinal anesthesia, and I am also

sure that the vast majority of unfortunate results have been due to inexperience,

ineptness, and improper technique in its use.

DR. HARVEY B. MATTHEWS, Brooklyn, N. Y.—I have always been afraid

of single injection spinal anesthesia. During my association with the late Dr. Polak,

some twenty years ago, we liad two deaths from its use. It will be said tliat we

did not know tlie technique. That might well be because it was new with us at that

time. Today, with fractional spinal, I think we have a veiy safe method of anes-

thesia. It is easier to administer than local infiltration, less time consuming, and

certainly gives a satisfactory anesthesia. It requires a well-trained anesthetist. It

is safe for the most severe heart case. Caudal anesthesia may be another answer,

but I think fractional spinal given by an expert is easier, safer, and a better anes-

thetic than caudal.

The decision as to type of operation, classical against low flap or extraperitoneal,

is most important. To us the clas.sical operation is all but obsolete. I do not see

any necessity at any time, except perhaps where time is an important element,

in doing a classical cesarean. We have statistics proving that in the average

man ’s hands the classical operation causes more morbidity and mortality than the

double low flap method. I have never reopened the abdomen after a classical

section without encountering adhesions, frequently involving some portion of the

intestinal tract. Contrariwise, I cannot remember a single case of low double

flap or extraperitoneal section in which there were any adhesions worthy of mention.

Dr. Johnston is to be congratulated on his low fetal mortality because fetal

mortality in cesarean section still runs from 3 to 10 per cent and higher. It should

be impressed upon all those who perform cesarean section, or who have general

surgeons do sections for them, that the mere performance of section does not guaran-

tee the life of the babj'. Tlie lay public has been all too often misled in this regard.
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DR. CHARLES 0. McCORMICK, IndianapoIjI.S, Ind.—In our clinic we have per-

formed twenty-six sections under pentothal with very satisfactory results. There

were no maternal deaths, hut one hahy was lost. However, this death was not at-

tributable to the use of the anesthetic.

DR. JOHNSTON (closing).—I heartily concur with Dr. McConnell that the con-

dition of the cervix is most important. In the patient with severe toxemia, when
interference becomes necessary, a premature infant does not, as a rule, pass through

the birth canal without the probability of a considerable hazard to itself. The

bad results attributed to cesarean sections in the treatment of patients with

eclampsia, as reported by Jeff Miller many years ago, no doubt was due, to a

great extent, to the type of anesthetic employed and not to the operative pro-

cedure.

A remark of Dr. Palls has influenced me a number of times in dealing with the

severe pre-eclamptic cases. Often one is confronted with an infant weighing

approximatety 4 pounds in breech presentation and the pre-eclampsia continues

to become worse in spite of the usual accepted treatment. In .such a case Dr.

Palls remarked that one should not let the subluxation of one's wishbone press

on one’s backbone. I am pleased to learn that many agree with me in believing

that the future improvement in our cesarean section results will depend on the

tj-pe of anesthetic agent used and the employment of well-trained anesthetists in

all obstetric procedures. In my experience the bad results may have been avoided

if a wiser choice in the selection of the anesthetic had been made.
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PROLAPSE OF THE URETHRA TREATED BY THE
HEPBURN OPERATION-

James R. j\Iill,er, Hartford, Conn.

(From the Hartford Hospital)

The purpose of this paper is to bring to the attention of gynecolo-

gists the simple and useful procedure for the cure of the prolapse

of the female urethra which was proposed by Hepburn in 1920 and

described again bj^- him in 1927 but which has failed so far to win for

itself its merited place among the commonly accepted procedures in

our specialty.

The first case treated by Hepburn Avas that of a' 5-year-old child in

Avhom the prolapse had come about after a severe attack of coughing.

He regarded the etiology as identical to that of hernia in other places

and considered it a partial hernia of the urethra and bladder due to

congenitally poor structures. In his presentation of 1927 he reported

pei'forming the operation on two adults Avith excellent results. He
described his original technique as folloAvs

:

Fill the bladder. Make a suprapubic incision. Put a suture
in the bladder so it can be used as a retractor. "Work the

finger doAAUi in the preA’^esical space under the arch of the

pubis. When the neck of the bladder and urethra are freed

up enough, draAV on the bladder traction suture. The pro-

lapse AAull be seen to disappear as soon as this traction is made.
Then Avith a curved needle and No. 2 chromic catgut, anchor
the neck of the bladder to the periosteum of the pubic arch. Be
sure that retraction and anchoring are sufficient so that doAvn-

Avard pressure Avith the hand on the full bladder does not pro-

duce any sign of prolapse. Drain preA’^esical space, if deemed
necessary, for tAventy-four hours.

Ca^e Reports

Three additional cases have been done by the originator Avith good

results. •

Case 1.

—

^A. D., aged 72, No. 339-959. My first experience AAuth pro-

lapse of the urethra Avas in August, 1937, A\dien I encountered it in a

Avoman who for six years had had occasional difficulty retaining urine
alternating Avith incontinence. She gave a history of bleeding and
moderate pain about the urethra for the previous tAvo Aveeks. Six
years preAuously there Avas an acute attack similar to the present one
in Avhich her physician had replaced the prolapse by manual manipu-
lation after AAffiich she enjoyed comparative comfort. Discomfort had

Read at the Fifty-Sixth Annual Meeting- of the American Association of Obste-
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, A^'a., Sept. 7, S, and
9, 1944.
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been increasing for the past six months. On examination a mushroom-
shaped prolapse of the urethral mucosa 2.5 cm. in diameter with points
of black necrosis was present. Under spinal anesthesia this was re-

duced, as outlined by Hepburn, by traction on the neck of the bladder
and pressure simultaneously exerted by an assistant against the pro-
lapsed meatus. Instead of a traction suture, I used an Allis clamp
which surrounded the urethra at the bladder neck. Three sutures

were placed on each side of the urethra, fastening it to the periosteum
of the symphysis, and I then fastened the anterior bladder wall to the

posterior wall of the abdomen just above the symphysis. Penrose
drains were left on each side of the operative area. Following opera-
tion she voided spontaneously and left the hospital in good condition

in ten days. One month later she had made an excellent recovery
with perfect healing as well as bladder control, but a second-degree
prolapse of the uterus was noted and a Gellhorn pessary was inserted

and changed at monthly intervals until January, 1939, when a Le Fort
repair was done. When last seen in 1943 she reported excellent uri-

nary control and no further trouble of any kind.

Case 2.—L. B., aged 53, No. 418-537. Chief complaint: frequency,

burning, urgency, and inability to start voiding and discomfort on
sitting. Prolapse of the urethra 2 cm. in diameter was noted in which
the entire ring of the meatus rolled outward. Operation was per-

formed Sept. 25, 1941. Urethral dilators were introduced up to 10

mm., but the prolapse could not be reduced in this manner. The
meatus with its inverted mucous membrane lay in a hollow recess

about 2 cm. in diameter. The Hepburn suspension operation was then

done, reducing the prolapse without difficulty and using two sutures

on each side of the urethra, fastening it to the posterior aspect of the

symphysis with additional sutures on the anterior surface of the blad-

der, as previously described. Penrose drains were inserted. At the

end of the operation eversion had been completely reduced. The
meatus measured 1 cm. in diameter and the urethra was snugly sus-

pended behind the symphysis. She made an afebrile convalescence
and required catheterization only once on the fir.st day. The follow-

up Oct. 20, 1941, showed the urethra .still held high, and her only com-
plamt was that she wet herself when voiding, perhaps due to the

funnel-shaped opening of the meatus. Follow-up March 17, 1943 : The
patient came in for treatment of Bacilhis coli cystitis which was quickly

controlled. The urethra was snugly held and voiding was now normal.

Case 3.—^H. S., aged 57, No. 397-976. Complaint: dy.suria for two
months. She had been treated in another city for atrophic vaginitis

by means of estrogens and the urethra had been “coagulated.” For
three weeks following this procedure she had bled profusely. Pelvic

examination showed a small rectocele and a mushroom-shaped prolapse

of the urethra measuring 3 cm. in diameter with markedly reddened
mucosa. The suprapubic suspension operation was done. It was noted

that the urethra fell aAvay markedly fi‘om the .symphysis suspended
only by a fibrous ligament which I made use of in suspending the

urethra to the symphysis. In the region of the internal urethral

sphincter, there were large dilated veins. The u.sual sutures were
placed and Penrose drains inserted. At the end of the operation in-

spection showed that the prolapse had been reduced except for re-

dundancy of the right lateral urethral wall. Follow-up Xov. 9, 1940:

Abdominal wall well healed, urethra well suspended except foi- bulge
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of the urethral wall from 6 to 10 o’clock, presenting an appearance
at this point similar to that when first seen. Under cocaine this area
was coagulated with a flat electrode, using the bipolar current. This
patient moved out of town and appeared to be very dissatisfied with
the results of the operation and although she Avas a most difficult

person to handle, I am obliged to I’ate her results as only partially

satisfactory. A recent letter from her daughter reports that she is

comfortable and that no further treatment has been given.

Case 4.—^]\I. F., aged 49, No. 486-369. This patient had previously

been treated for carcinoma of the cervix stage 2, grade 2, transitional

cell type. Intrauterine radium Avas given totaling 3,000 mgh. and
deep x-ray therapy totaling 5,300 r. Regression of the carcinoma aa^s

apparently complete at least for one year. When first admitted, a

prolapse of the urethra aa^s noted measuring 2i/^ cm. in diameter AAdth

minimal symptoms, though shoAving a squamous-cell metaplasia of the

prolapsed mucosa. Suspension of the urethra Avas done June 2, 1944,

and no difficulty Avas encountered because of fibrosis due to radiation.

At the end of the operation complete disappearance of the prolapse

Avas obseiwed. FolloAv-up examination ten AA’^eeks later shoAved an in-

complete reduction of the prolapse but Avith adequate and symptom-
less urinary control. The result is only partially successful, though
the prolapse in her case is adequately protected from trauma by the

surrounding tissues.

Discussion

Minor increase of prolapse of the urethra in Avhich only one AAmll of

the urethra is everted has been encountered, and our files contain the

histories of several patients aaJio Avere easily cured of a “urethral

pile” by simiile excision as is done AAuth a hemondioid. Several his-

tories also record a marked dilatation of the meatus Avith prolapse of

the posterior Avail simulating prolapse of the posteinor Amginal Avail

seen in rectocele. Different operators liaA^e found no difficulty in re-

pairing this defect by a miniature “perineorrhaphy” Avhile repairing

the cystoeele and other elements of a genital prolapse. These minor

conditions are not the chief concern of this paper but rather the sym-

metrical eversion of all the urethral Avails.

The usual surgical procedime of circular amputation Avas also re-

corded in our files. Though folloAv-up records are incomplete, it Avould

seem that a minor degree of eversion of the urethra can be repaired

by circular excision, though an extensAe resection Avould leave a con-

siderably shortened urethral canal and might even result in incon-

tinence of urine. One girl, a moron aged 8, recoA’-ered from repair of

inguinal hernia and a circular amputation by cautery of a urethral

prolapse. She is living at present Avithout urinary difficulty at the

age of 22 years.

The danger attendant upon extensive resection is illustrated by the

unfortunate result obtained in a patient Avhose prolapsed urethra Avas

resected in a neighboring city. Complete incontinence resulted Avith

an aperture, admitting tAvo fingers, Avhicli replaced the urethral canal.

Hepburn implanted both ureters into the colon Avith excellent results.
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Siuninary

Prolapse of the female urethra is a relatively rare condition which

should be observed most frequently by gynecologists. Circular exci-

sion of the prolapsed mucosa in a manner similar to the Whitehead

operation for hemorrhoids is discarded in favor of the suprapubic

suspension of the urethra and bladder as advocated by Hepburn. This

operation is simple, effective, and gives lasting good results and can

be performed not only in children, but also in the aged and even in

the presence of marked debility.

It seems probable that the angulation of the urethra Avhich is ac-

complished bj’" this suspension procedure may have a useful place in

the treatment of urinarj’- incontinence where the urethra and its vol-

untary spMneter have broken aAvay from its noi’mal attachments to the

supporting fascia near the symphysis.
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Discussion

DR. EMIL NOVAK, Baettmore, Md.—^D r. Miller has devoted his paper to an

exposition and championship of the Hepburn operation, which I have never per-

formed. I doubt, however, whether this procedure has been practiced b}' many,
or any, of the other Fellows of this Society. The fact that the operation was
described twenty-four years ago would suggest that the method has not appealed

to most surgeons as preferable to those more commonly employed.

The term prolapse has often in the past been applied to the condition now usu-

ally spoken of as urethrocele, in which the urethra sags downward and forward,

away from the pubes. More recently, however, the term has come to be used in

the sense that Dr. Miller lias employed it, but the pathology is not alwaj's the

same. Often there is only a prolapse or rolling out of the mucosa, much as the

lining of a sleeve rolls out when it is too long for the cloth of the sleeve. A bet-

ter term for such cases would be ever.sion or ectropion.

Speaking generally, the treatment of prolapsed organs is not to hang them up,

but to support them from below, as in the treatment of uterine prolapse. The

Hepburn operation seems to me quite comparable to the now discarded and un-

satisfactory Slurphy sigmoidopexy for the relief of prolapse of the rectum, or to

the old-time ventral fixation of the uterus. The urethra is pulled up taut and

with the vesical neck is fixed to the symphysis. Aside from the undesirability

of thus fixing a normally motile organ, the procedure impresses me as an un-

necessarily extensive one, with at least some hazard of wounding the bladder and

urethra.

No one sees a great many cases of the marked degrees of urethral prolapse,

but over the years I have observed a fairly considerable group. The more mod-

erate degrees ofTer very little difiiculty in management, requiring either no treat-

ment at all or simple and generally satisfactory procedures like cauterization

with a fine nasal point (much as we do in cervical erosion) or simple plastic
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procedures such as the Kelly-Burnam technique, or some other adapted to the

individual situation. Even in the occasional very pronounced case, with perhaps

a tumorlike protrusion of a considerable segment of urethral mucosa and at times

actual strangulation, my experience with the circumcision type of operation has

been very satisfactory and I have not noted incontinence or stricture as sequelae.

This is well illustrated in the case of a patient 71 years old. She had borne no

children, and the vaginal canal was narrow and contracted. I mention this to

emphasize that in most of these cases there is no prolapse of the urethra as a

whole, only the mucosa being involved. It would seem illogical to fix such an

urethra in the manner prescribed by Hepburn when the condition can be much
more simply and safely corrected by approaching it from below. Much, there-

fore, as I respect Dr. Miller’s experience and judgment, I do not feel any great

urge to resort'to the procedure which he has endorsed.

DE. MILLER (closing ).—

1

agree with Dr. Novak that the minor degrees of

prolapse call for no treatment. I emphasized in the paper that this operation

dealt only with the more severe types and if we limit its employment to those

cases where the prolapse and eversion involves at least one-half of the canal,

there is a distinct use for it. The suprapubic operation is extremely easy, rarely

takes twenty minutes, and can be done on patients with considerable debility.

Concerning the analog}’’ Dr. Novak has made with prolapse of the uterus and

its repair from above, I believe it is not quite correct to compare this operation

with ventral fixation of the uterus. For the last several years I have been fol-

lowing a suggestion made by Dr. Meigs, repairing prolapses from above, with

excellent results, particularly where an enterocele is a large factor. It is difficult

to see how a good suspension can be done as well from below when you see the

tissues fall away from the symphysis, as is demonstrated with the exposure from

above.

(The Transactions of this meeting will he concluded in the May issue.)
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Barrett, 0. W., and Lash, A. F.: Pelvic Reactions to Infection, Am. .T. Surg. 64:

45, 1944.

Four hundred and ninety-three cases of pelvic inflammatory disease operated

upon at the Cook County Hospital are analyzed, and the authors offer the follow-

ing conclusions:

1. Although the gonococcus may be the common primary or secondary invader

the pyogens play the chief role in permanently destroying the female pehde organs.

2. Methods of treatment other than surgical are palliative at best.

3. Since the pyogenic organisms are commonly found in the tissues, operation is

to be postponed until immunization of the patient has occurred.

4. Temperature, leucocyte curve, and degree of tenderness of the lower abdomen

are the best criteria for operation at the present time.

5. Applying the above principles in the series here presented has resulted in a

mortality of only 1.42 per cent, the lowest ever reported.

6. A detailed '‘plan of operation” is recommended which the authors feel is

definitely related to the low mortality.

Frakk Spielman.

Scott, G. D., and Scott, I. H.: Extrauterine Fibromyomas, Am. J. Surg. 54: 391,

1941,

Three cases of extrauterine pelvic tumor are presented, 2 of which were fibro-

myomas and the third a fibrosarcoma arising from a fibromyoma. Two of the tumors

were found within the right broad ligament and the third was in the anterior vaginal

wall below the urethra. The latter was accompanied by marked urinary dis-

turbances. None of the tumors showed any connection with the uterus.

FI’JVNK Spielman.

Extrauterine Pregnancy

Denoon, H. L., Jr., and Henderson, W. C.: Ectopic Pregnancy, Am. .J. >Surg. 63:

257, 1944.

A case of abdominal pregnancy in a 40-year-old colored woman is described.

At the time of operation, it had been retained for 8 years and was 8 months in size.

Tt arose from the region of the left broad ligament and was attaclicd to the small

intestine in such a fashion as to produce constriction of one of the loops. From

the authors’ description, it appears to have originated in the left ovar3'. The mem-

branes were calcified, but not the fetus. It was removed with little difficulty. The

literature on the subject is reviewed and other similar cases mentioned.

FP.ANK SPJEEJtAX'.
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Dibbins, S. A.: Abdominal Pregnancy, Am. J. Surg. 63: 402, 1944.

This is a report of a remarkable case of abdominal pregnancy. It occurred in a
23-year-old Trhite female, who had had an ectopic .pregnancy one year before, for
which laparotomy was performed and at which time a uterine suspension was done.

During the pregnancy here described, conditions appeared to be normal except for

repeated attacks of lower abdominal crampy pain. The fetal heart could be heard
and movements felt until just before term. Severe abdominal pain necessitated

hospitalization and an x-ray film showed a fetus lying in the transverse position.

Abdominal pregnancy was not suspected but cesarean section was decided upon on

the basis of the position of the fetus and the patient’s condition. The abdomen
was opened with difficulty, and in attempting to reach the amniotic sac, the placenta

was incised resulting in profuse bleeding. A 9-pound, 4-ounce calcified fetus was
removed, and the bleeding controlled first by packing and later by suture through

the placenta. Shock was combated by transfu.sions during and after the operation,

and the abdomen closed without drainage. The postoperative course was charac-

terized by sustained temperature, and a steady fall in hemoglobin, so that a sec-

ond laparotomj' was performed 5 weeks after the first operation. At this time

the necrotic placenta was found attached to the sigmoid, mesentery, small intestine

and uterus, and its removal resulted in a sigmoidal defect which was repaired with

silk sutures. Following tliis operation, a fecal fistula developed which ultimately

closed spontaneous!}'. Eecovery was also complicated by phlebitis.

Frank Spielman.

Newborn

Farber, Sidney: The Relation of Pancreatic Achylia to Meconium Ileus, J. Pediat.

24: 387, 1944.

The author reports postmortem examination of eighteen infants who presented

the clinical picture of high intestinal obstruction caused by meconium, revealed in

each instance an obstructive lesion in the pancreas characterized by inspissation of

secretions, dilatation of ducts, atrophy of acini and fibrosis of the pancreas. An
examination of the material obtained from the duodenum, in a patient who had a

tj’pical story of meconium ileus, revealed no evidence of trj'ptic activity.

Experiments performed back in vitro and in vivo, with the altered meconium in

patients with meconium ileus, have shown that this material may be brought into

a semifluid or fluid state by the action of dilute solutions of extracts of the pan-

creas.

The application of these observations to the treatment of patients with meconium

ileus has resulted in relief of the intestinal obstruction.

James P. Mark,

Taylor, G. L., and Race, R. R.: Hemolytic Disease of the Newborn Infant, Brit.

AE. J. 4338: 288, 1944.

The authors describe their results with "St” serum which discloses the genotj’pe

of half the persons who are homozygous Rh-Rh. This .>-erum agglutinates the blood

of all Rh negative rhrh and of all heterozygous Rhrh persons, but it fails to react

with about 20 per cent of bloods (St negative) all of which must therefore be

homozygous Rh-Rh and represent about half of the Rh positive homozygotes—about

38 per cent of tlie population. In a random sample of Rh-positivo males, about 3

out of 7 must be homozygous, and 4 must be heterozygous. There is a marked pre-

ponderance of homozygous fathers in families affected by hemolytic disease of the

newborn infant. The homozygote appears to be 4 or 5 times more dangerous than

the heterozygote.

William Berjian.
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Miscellaneous

Iioomis, Trederic: De Senectute (Marcus Tullius Cicero), West, J, Surg. 52: 175,

1944,

The paper ou “Old Age” by Dr, Frederic Loomis read before the Twelfth

Annual Meeting of the Pacific Coast Society of Obstetrics and Gynecology is full

of the grace and wit which distinguishes the writing of a worthy successor of Dr,

Oliver Wendell Holmes, He has dealt with a subject wdiich is of interest to us all,

now that the expectation of life is extended. Taking Cicero’s discussion—“De
Senectute”—^with Cato for his text, and a less apposite text from St, Paul’s

epistle to the Eomans he has applied Cicero ’s apothegms to the problems which con-

front the retiring doctor: How to take Old Age, Old Age is a term which is

very elastic, Sophocles wrote brilliantly when he was almost an octogenarian, and Dr,

Eobert Bridges, the late poet-laureate of England, published his magnum opus:

“The Testament of Beauty,” when he was in the eighties.

But we may take it that, when a man is no longer absorbed by his work, he is

too old for it and he would be well advised to retire and seek a change of occupa-

tion, In most cases this would be a hobby. That Dr, Loomis is well provided

in this respect all "who read his essay will realize. Without an intellectual pursuit

old age faUs upon a man prematurely. This is well illustrated by the short time left

to members of the police force to enjoy their pensions. Therefore, all the more is

it necessary for members of the learned professions to provide themselves with

some form of activity which will keep the mind exercised and interest in life

continuous and alert.

Men became old, earlier or later, in different periods of history. We are sur-

prised to find Shakespeare speaking of “Old John of Gaunt” when “Jolm” was

only fifty, Shakespeare himself died of premature old age at fifty-two. On the

other hand, Michelangelo’s creative genius lasted until his death at ninety. Neither

Cato nor Cicero lived out their lives, Cato committed self-homicide at 85, and

Cicero was assassinated at the age of 63,

Dr, Loomis discussed occupations suitable to old age, "Uniat to do with your-

self, Attend to your garden, was the advice of Voltaire. But as Dr. Edward N.

Ewer who opened the discussion on Dr. Loomis’ paper pointed out, farming is an

occupation rather too trying for an old man. Aletchnikotf was willing to await

the time when old age became its own answer and a man was content to forget in

sleep the tedium vitae. But by old age Metclmikoft’ meant 124 years.

There was an artist in China who devoted all his life to painting a blade of

grass. Wlien he was ninety he said that he was nearing perfection, and that when

he reached 100 he hoped to achieve it. But this devotee, this amateur, this art-

absorbed man never became old. TJie lesson of Dr. Loomis’ excellent paper may be

summed up: Keep the mind young and Old Age will be kept at bay,

James P. AIaur.

Schauffler, Goodrich C.: Vagaries and Historical Backgrounds in Obstetrics, West.

J, SuTg. 52: 182, 1944.

This article opens with an unusual introductory aura—^presaging an amusing

discussion of the midwives of the Middle Ages. These creatures, more useful than

any physician of their century, are lost in the welter of the author’s thoughts. No
mention is made of Trotula or the Salernition school, yet her De passionibus

mulierum represented the best knowledge of the period on the subject of mid-

unfery.

The medical knowledge of Princess Anna Comnena, daughter of Emperor Alexius

(1081-1118), was almost professional, and at times it enabled her to grasp truths

in advance of the doctrines and beliefs of her day. Louise Bourgeois (1609), who
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as midwife to Marie de Medici, ushered in Louis XITI, liad been instructed by Pare
and Guillemeau. Justine Siegmundin (1690) was probably the first to induce labor

by artificial rupture of the membranes. All these the author characterizes as

"simply hard-shelled, self-suflBcient old harpies with dirty fingernails.” Yet, these

same midwives showed ^ the way for Semmelweis a century later, only to receive the

scorn of Scanzoni.

Deftly, at least the author has drawn analogies between the old barber surgeons

and the present-day abortionists, and the radical surgical obstetrician. The analog}^

is unexplainable.

There are several quotations from Mariceau, and P. Dionis which are well worth

reading as an item of liistoiy, but of little present-day value.

The author in a humorous vein has singled out the various estrogens, white

magots, and snake venoms, and has subjected them to a withering scorn. These, he

has compared to the juices of leeks, woman’s milk, dissolved swallows’ nests, and

other absurd therapeutic measures of the ancients, forgetting the esteemable value

of so lowly a substance in the scale of things as the ordinaiy mold-penicillin, or the

liver of the cod fish.

Pare, John iiaubray. Palmer Findley and E. Novak was satirized for their com-

placent platitudes. Pare, who reintroduced internal podalic version, version having

been lost for a thousand years. John Maubraj', an early English author, is singled out

for one page of incomprehensible verbiage, overlooking that he antedated both

Smellie and Hunter in his knowledge of retroversion of the uterus. Findley and

Novak may speak for themselves.

Indeed, an astounding and provocative e.«say for one who treats his medical

history with respect and reverence.

James P. Make.

Hartman, Carl G.: Origin of Ovarian Adhesions Prom Organized Liquor Fol-

liculi in the Rhesus Monkey, Surg., Gynec. &• Obst. 78: 391, 1944.

Adhesions from the ovary to the omentum or Fallopian tube are described in a

series of monkeys operated at The Carnegie Institute, Baltimore, during the course

of a study on ovmlation and fertilization. The adh.esions varied in size from delicate

strands to 1 millimeter in diameter. It is tlie opinion of the author that tliese

adhesions arise from the follicle after the extrn.sion of the egg. To start with,

these consist of strands of the thick, tenacious liquor folliculi of the third order.

Eventually, fibrous connective tissue is laid down on the mucous scaffold. Proof of

this is based both on the microscopic appearance of the fibers and the fact that many
of them can be traced to corpora albicantia.

L. M. Hellman.
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American Board of Obstetrics and Gynecology

Examinations

The general oral and pathology examinations (Part II) for all candidates will

be conducted at Atlantic City, New Jersey, by the entire Board from Wednesday,

June 13, through Tuesday, June 19, 1945. The Hotel Slielburne in Atlantic City

will be the headquarters for the Board. Formal notice of the exact time of each

candidate’s examination will be sent him several weeks in advance of the exami-

nation dates. Hotel reservations may be made by writing direct to the Hotel.

Candidates for re-examinaiion in Part II must make \mtten application to the

Secretary’s Office not later than April 15, 1945.

The Office of the Surgeon General (H. S. Army) has issued instructions that

men in Service, eligible for Board examinations, be encouraged to apply and that

they may request orders to Detached Duty for the purpose of taking these exami-

nations whenever possible.

Candidates in Military or Naval Service are requested to keep the Secretary' ’s

Office informed of any change in address.

Deferment without time penalty under a waiver of our published regulations

applying to civilian candidates, will be granted if a candidate in Service finds

it impossible to proceed with the examinations of the Board.

Applications are now being received for the 1946 examinations. For further

information and application blanks, address Dr. Paul Titus, Secretary, 1015 High-

land Building, Pittsburgh (6), Pennsylvania.

Paul Titus, M.D.

Erratum

In the article entitled “Cervical Pregnancy,’’ by W. E. Studdiford, M.D., New
York, N. Y., which appeared in the February, 3945, issue of tlie JounxAL, tlic second

sentence of the legend to Fig. 2, on page 183, should read: “Further development

leads to (1) expansion of cervical mucosa overlying nidation site in direction of

cervical canal; or (2) rupture of infra- or supravaginal cervix if the cervical mus-

cularis is deeply invaded by chorion.’’

COO



ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOCICAL
SOCIETIES*

(Appears in January, April, July, October)

American Gynecological Society. (1876) President, Edward A. Schumann, Phila-

delphia, Pa. Secretary, Howard C. Taylor, Jr, 842 Park Ave., New York, N, Y.

Next annual meeting, June, 1945.

American Association of Obstetricians, Gynecologists and Abdominal Surgeons.

(1888) President, Lewis P. Smead, Toledo, Ohio. Secretary, James B. Bloss,

418-llth Street, Huntington, IV. Va. Annual meeting Hot Springs, Va., Sept,

1944.

Central Association of Obstetricians and Gynecologists. (1929) President, John

H. Moore, Grand Porks, N. D. Secretary-Treasxi,rer, "W. P. Mengert, Dallas, Tex.

Annual meeting not announced.

South Atlantic Association of Obstetricians and Gynecologists. (1938) Presi-

dent Oren Moore, Charlotte, N. C. Secretary, T, J. Williams, Hniversity, Va.

Annual meeting cancelled.

A. M. A. Section on Obstetrics and Gynecology. Chairman, Philip P. Williams,

Philadelphia, Pa. Secretary, William Mengert, 2211 Oak Lanm Ave., Dallax Tex.

Next meeting, Philadelphia, Pa., June 18-22, 1945.

New York Obstetrical Society, (1868) President, W. E. Studdiford. Secretary,

E. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo-

ber to May, Yale Club.

Obstetrical Society of Philadelphia, (1868) President, Charles A. Behney
Secretary, John B. Montgomery, Pro tern, 1930 Chestnut St., Philadelphia, Pa
Pirst Thursday, from October to May.

Chicago Gynecological Society. (1878) President, William J. Dieckmann. Secre-

tary, Herbert E. Schmitz, 25 East Washington Ave., Chicago, HI. Third Friday,

from October to June, Hotel Knickerbocker.

Brooklyn Gynecological Society. (1890) President Chas W. Mueller. Secretary,

William T. Daily, 142 Joralemon St., Brooklyn, N. Y. First Friday, from October

to May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y.

Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence

Wharton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md.
Meets quarterly at Maryland Chirurgical Faculty Bldg.

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll

J, Pairo, Cincinnati, Ohio. Third Thursday of each month.

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray.

Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from

September to May, Brown Hotel.

Portland Society of Obstetrics and Gsraecology, President, Charles Hunt. Secre-

tary-Treasurer, Karl H. Martzloff, 808 Medical Dental Bldg., Portland, Ore. Last

Wednesday of each month.
Pittsburgh Obstetrical and Gynecological Society. (1934) President, H. A.

Power. Secretary, Joseph A. Hepp, I2l University Place, Pittsburgh, Pa.

Pirst Monday of October, December, February, April, and June.
Obstetrical Society of Boston. (1861) President, George Van S. Smith. Secre-

tary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday,

October to April, Harvard Club.

New England Obstetrical and Gynecological Society, (1929) President, Boy J.

Hefferman, Brookline, Mass. Secretary, Fred J. Lynch, 475 Commonwealth
Ave., Boston, Mass. Meetings held in May and December.

•Changes, omissions, and corrections should be addressed to the Editor of the
Journal, The number after the name is the year of founding.
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Pacific Coast Obstetrical and Gynecological Society. (1931) President, T. Floyd

Bell. Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood Blvd.,

Los Angeles, Calif.

Washington Gynecological Society. (1933) President, James B. Costello. Secre-

tary, Geo, J. Ellis, 1150 Connecticut Ave., N.W., Washington, I). C., Fourth Sat-

urday, October to May.
.New Orleans Obstetrical and Gynecological Society. (1924) President, E. L,

Zander. Secretary, B. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meet-

ings held every other month.

St. Louis Gjmecological Society. (1924) President, S. A. Weintraub. Secretary,

Joseph A. Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Meetings second

Thursday, October, December, February, and April.

San Francisco Gynecological Society. (1929) President, B. Glenn Craig. Secre-

tary, D. G. Morton, California University Hospital, San Francisco, Calif. Beg-

ular meetings held second Friday in month from October to April, University

Club, San Francisco, or Claremont Country Club, Oaltland, Calif.

Texas Association of Obstetricians and Gynecologists, (1930) President, T. F.

Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex.

Michigan Society of Obstetricians and Gsmecologists. (1924) (Formerly the De-

troit Obstetrical and Gjuiecological Society.) President, Owen C. Foster. Sec-

retary, Milo B. White, 2799 W. Grand Blvd., Detroit, Mich. Meetings first

Tuesday of each month from October to May (inclusive).

Obstetric Society of Ssrracuse Hospitals. (1938) President, Edward 0, Hughes.

Secretary, Nathan N. Cohen, 713 E. Genesee St,, .Syracuse, N. Y. Meets second

Tuesday of September, November, January, Marcli, and May. Suspended for

the duration,

Alabama Association of Obstetricians and Gynecologists. President, J. M. Weldon,

Mobile, Ala. Secretary, Eva F. Dodge, Montgomery, Ala,

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S, Foster

Moore, Jr., San Antonio, Tex. Meetings held first Tuesday of each month at

Gunter Hotel.

Seattle Gynecological Society. (1941) President, B. Philip Smith. Secretary,

Gerhard Ahnquist, 1336 Madison Street, Seattle. Meetings held on third

Wednesday of each month.

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A.

Mechler, 1612 Tremont St., Denver, Colo. Suspended during war.

Wisconsin Society of Obstetrics and G3mecology. (1940) President, Boland S.

Cron. Secretary, Bobert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis.

Meetings held in May and October.

San Diego Gynecological Society. (1937) President, Geo. D. Huff. Secretary,

D. Dalton Deeds, 2001 Fourth Ave., San Diego, Calif. Meetings held on the last

Wednesday of each month.

North Dakota Society of Obstetrics and Gynecology. (1938) President, Balph

E. Leigh, Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo,

N. D.

Virginia Obstetrical and Gynecological Society. (1936) President, A. L. Carson,

Jr. Secretary, L. L. Schamburger, 628 State Office Bldg., Bichmond, Va. Next

meeting not announced.

Columbus Obstetrical and Gynecological Society. (1944) President, Zeph ,1. B.

Hollenbeck. Secretary, Wynne M. Silbemagel, 9 Buttles Ave., Columbus Ohio.

Meetings held last Wednesday of each month.

Nassau Obstetrical Society. (1944) President, Arthur C. Martin. Secretary,

William S. C. Dolan, 2870 Northern Blvd., ilanhasset, N. Y. Meetings, bi-

monthly from October to May.

Bronx Gynecological and Obstetrical Society. (1924) President, .lacob Clahr.

Secretary-Treasurer, J. Irving Kushner, 1840 Grand Concourse, New York, N. Y,

Meetings, fourth Monday monthly from October to ilay.
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TOTAL ABDOMINAL HYSTERECTOMY

Observations Based on a Series of 1,925 Patients'-

"WilliajM F. Mengert, M.D., Dai.las, Texas, and
Rodney Stoltz, M.D., Iowa City, Iowa

(From the Department of OVstetrics and Gynecology of the State University of

Iowa and the Department of Obstetrics and Gynecology, Southwestern Medical

College and ParJcland Hospital)

Between Jan. l, 1920, and Dec. 31, 1943, 2,820 women underwent
some form of hysterectomy at the University of Iowa. In the early

years of tlie present administration of the Department of Obstetrics and
Gjoiecology, subtotal hysterectomy Avas performed routinely Avith the

total operation reserved for necessity. During 1932, the clinic policj'^

changed; more and more total hysterectomies Avere elected so that during

the next tAvo years, 1933 and 1934, not a single subtotal operation Avas

done. This rigorous policy Avas relaxed for the next few years, but since

1938 more than 90 per cent and since 1940 more than 95 per cent of all

abdominal hysterectomies have included the cerA'ix.

The 2,820 operations included 1,925 total, 393 subtotal, 475 vaginal,

and 27 radical (W'ertheim) hysterectomies; the year by year distribution

is shoAvn in Fig. 1. The purpose of this paper is to detail the experience

obtained in performing the 1,925 total abdominal hysterectomies.

The Patient

The.Avomen of the series Avere preponderantly Avhite (94.9 per cent),

mostly indigent, and ranged in age from 20 to more than 70 years,

Avith an average of 50 years. Their Aveights ranged from less than
100 to more than 250 pounds, Avith an average of 130. Forty per cent

Read at the Fifty-sixth Annual Meeting- of the American Association of Obste-
tricians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept 7, 8, and
9, 1944.

Note: The Editors accept no responsibility for the views and statements of

authors as published in their "Original Communications.”
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had never undergone an abdominal or vaginal operation. Only 326,
01 ’ 16.9 x>er cent, were niilliparons, the remainder having had an
average of four pregnancies.

Preoperative Course

Fifty-nine per cent of the patients remained in the ho.spital from two
to five days prior to operation, and 27 per cent remained more than
six days. Operation within twenty-four hours following admission
took place in only 12 per cent. The most common preoperative com-
plications were hypertension and anemia, occurring in 493 and 407
women, respectively, and in a.ssoeiation with each other eighty-four
times. Fourteen patients .suffered from diabetes mellitus and twelve
were febrile.

It has always been eu.stomary to examine all patients at a group
session and only rarely did a patient escape examination by the chief
or one of his associates. The accuracy of these preoperative diagnoses
was 71.9 per cent. For the sake of greater accuracy, postoperative
rather than .preoperative diagnoses (Table I) are tabulated. Malignant
tumors of the uterus (167) or of the ovaiy (67) were present 234 times.

Since no one would question the necessity of performing total hysterec-
tomy in these conditions, it is obvious that removal of the cervix was
demanded in 12.1 per cent, or in 1 patient in 8.

The Operator

Five senior staff members performed 36 per cent, eighteen senior

residents, with assistants usuallj’’ of lower rank, 39 per cent, and assistant

or associate residents, generally assisted by more experienced operators,

475 operations, or 25 per cent. The mortality rates for these three

groups, senior staff, senior residents, and others, were 2,9, 2.0, and 0.6

per cent, respectively. This difference is to be expected, since difficult

technical procedures and i)oor risk patients were generally a.ssigned to

experienced operatoi’s.

The Operation

Since the techniques involved in total hysterectomy will he reported

elsewhere, they will be omitted here. 8uf6ce it to say that the vaginal

apex was closed or left open, more often the latter, and that no at-

tempt was made in anj^ way to support the vagina with the round,

ovarian, or infundibulopelvie ligaments. (Figs. 2-6.)



MENGERT AND STOLTZ : TOTAL, ABDOJIIKAL HYSTERECTOMY 605

Table I. Diagnoses as Determined During and Following Operation

SOLE
finding

Fibromyoma of the uterus

Benign ovarian tumor
Pelvic inflammatory disease

Malignant uterine tumor
Miscellaneous

Functional bleeding
Fibromyoma of uterus
Benign ovarian tumor
Miscellaneous

Pelvic inflammatory disease
. Fibromyoma of uterus

Functional bleeding
Benign ovarian tumor
Miscellaneous

Benign ovarian tumor
Fibromyoma of uterus
Pelvic inflammatory disease
Functional bleeding
Miscellaneous

Malignant uterine tumor
Fibromyoma of uterus
Miscellaneous

Malignant ovarian tumor
Sliscellaneous

Miscellaneous diagnoses

NUMBER OP PATIENTS

ASSOCIATED
WITH OTHER

LESIONS

240

64
55
10

111

125

45
30

50

157

55
31
30
41

168

64
30
21
53

34

10
24

10

19

141

Because of multiplicity of lesions, totals are more than 1,925.

Pigr. 2.—^Technique of total abdominal hysterectomy—downward dissection of
the bladder. The bladder is lifted up with forceps and the cleavage line dev'eloped
with scissors by a cutting- and pushing motion.
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TTia-. 4.—Technique of total abdominal hysterectomy. The cervix is retracted with

a vol.sellum forcep.s and the vagina circumcised under direct vision and as close to the

cervix as pos.sihle. A’o .special attention i.s paid to llie sacrouterine liganienf.s al-

thougli they may be clampeil if desired.
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Table II. ELECTn'E Operations Combined With Total Hysterectomy

NUMBER OF PxVTIENTS

Bilateral salpingectomj’ 767
Bilateral oophorectomy 716
Appendectomy' 704
Unilateral oophorectomy 583
Unilateral salpingectomy 496
Dilatation and curettage 150
Vaginal plastic repair 84
Herniorrhaphy 54
hliscellaneous 64

Since associated eiective operations were frequently multiple, the total is more
than 1,925.

Associated elective operations are detailed in Table II and the anes-

thetics employed are listed in Table III. In no instance was a patient

operated upon without anesthesia. During 1943 and the latter part oi‘

1942, injections of a purified extract of curare' ivere successfully em-
ployed Avitli cyclopropane and ctliylene anesthesia to relax the abdominal
musculature.

Complications, usually of a technical nature, were experienced in

1,013, 53 per cent, of the patients (listed in Table rV') and by and large

wei’e relatively minor. On the other hand, it may be significant that

twenty-three of the thirty-eight fatalities were recruited from the group
of patients with operative complications. Stated differently, this death

rate was 2.3 as compared with 1.6 per cent in the uncomplicated group.

Fig:. 5.—^Technique of abdominal hysterectomy. The vagina is closed with a con-
tinuous whipover stitch of chromic 1 catgut, which includes the whole thickness of va-
ginal mucosa and the fascia propria of both the anterior and posterior walls. Since
the sacrouterine ligaments are part of the posterior fascia propria, they are included
in this suture. A soft rubber drain, removed the next morning, is left in situ to
provide vaginal drainage for any bleeding. Optionally, the vagina may be left wide
open. In this event, the edges must be whipped over with interrupted or continuous
sutures in order to effect hemostasis of the vaginal cuff. Note that the round and
ovarian ligaments are not sutured to the vaginal cuff.

Inset: Since vaginal branches of the uterine artery sometimes produce trouble-
some postoperative bleeding, mattress sutures are placed bilaterally.

•Intocostrin (Squibb).



608 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

Table ill. The Akestiietic

NUMBER OF
TIMES EMPLOYED.

TOTAL ALONE
IN

COMBINATION
Ether 1188 68' 1120
Ethylene 755 56 699
Nitrous oxide 482 2 480
Spinal 464 286 178
Cyclopropane 391 269 122
Local infiltration 7 1 6
Other 11 11 0

Because of multiple combinations of anesthetics, the sum .of column 1 is more
than 1,925. ' '

. One anesthetic was employed in 693 patients, two in 1,087, three in 144, and four
In 1. This total equals 1,925.

,
,

TABI.E IV. CO.MPLICATIONS DUBlNfi OpEBATION

TIMES NOTED

Trouble.soine adhe.sions 833
Troublesome bleeding llii

Shock 54
Large bowel injury 12 >

Ureteral ligation or division 10
Bladder injurj' 12

Fig-. C.—Technique of abdominal hysterectomy—peritonization with continuous

chromic 00, care being taken to extraperitonize the ovarian and round ligaments and
tiie tubal stumps.

Altliough the chief complicating factoi-s were adhe.sions and bleeding,

principal concern wa.s associated with large bowel, ureteral, and bladder

injuries wliieh .occurred twelve, ten, and twelve times, respectively. Our

comparative experience suggests that bowel and bladder injury occurs

with similar frequency in any tjqie of abdominal hy.stercctomy. For
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example, there were eight bladder injuries in subtotal and twelve in total

hysterectomies. Furthermore, the annual incidence of bladder injury
was relatively constant. There were six in the first half and six in the

second half of the total hysterectomy series. On the other hand,
ureteral injury, while not peculiar to, is more frequentl.y associated witli

total hysterectomy. Such injur3’- may be avoided with accurate anatomic
knowledge and careful dissection. Adequate downward displacement of

the bladder tends to increase the distance betwen cervix and ureters.

Group experience developing in anj>' clinic with a closely associated staff

tends to minimize the frequenej'’ of ureteral injuiy. This point is

illustrated bj’" the fact that seven of the ureteral injuries occurred in
the fii'st half and three in the second lialf of tlie series, incidences of

0.7 and 0.3 per cent, respeetivelj’-. Some operators at first emplo.ved
indwelling ureteral catheters in preoperative preparation but tended
to discard this technique as they gained experience. The cut ureter was
generalh' reimplanted in the bladder and contributed to death in onlj*

one instance. Secondary operation to reimplant the ureter was neces-

saiy onlj’- once. In general, bladder or ureteral injuries in gynecologic
surgerj^ are amenable to correction and heal well if recognized and re-

paired immediatel}". The unforgivable sin is failure to recognize the
injuiy before closure of the abdomen. A detailed report of all types of
injur.y during tlie eour.se of gynecologic operations is in preparation.

Postoperative Course

Morbidity .—A temperature of 100.4° F. was selected as representing

the division between normal and febrile postoperative courses. On this

basis, 11 per cent (281) of the patints wnre afebrile and 16 per cent

(306) had fever for only one dajL Fever persisted no more than three

claj^s in 55 per cent, no more than four daj^s in 66 per cent, and no
more than five daj's in 73 per cent. The greate.st number suffered the

highest fever on the second postoperative daj*. The iiighest temperature,
irrespective of the day of occurrence, averaged 4PI-3?, F. The average
duration of the postoperative hospital stay wns i2.7'da.vs, although the
limits ranged from seven to more than twnnt,y days.

'

Table V. Nature op Postoperative Complications

NUMBER OP PATIENTS

Abdominal wound infection 7.3

Urinary tract infection o9
Shock necessitating treatment 51
Operative bed infection 44
Thrombophlebitis 27
Peritonitis 23
Superficial separation, abdominal wound 23
Hemorrhage, earlj' 17
Dehiscence 11
Pneumonia 11
Miscellaneous’^ 7(5

•Includes septicemia, pulmonary embolus, atelectasis, cardiac failure, late liemoi-
rhage, foreign body, and urinary and bowel fistula.

Table VI. Nature of Second.vry Operation Necessitated by the Hysterectomy

NUMBER OP PATIENTS

Wound closure (1(5 superficial, 11 dehiscence) 27
Drainage of abscess 9 •

Control of hemorrhage 5

Belief of bowel obstruction ou

Eemoval of foreign body 1

Eepair of vesicovaginal fistula 1
Implantation of ureter into bladder 1
Miscellaneous 6

In three instances two procedures were done on tiie same patient.
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Nature of Postoperative Complications.—The principal postoperative
complications are shoAvn in Table V. Secondary operation was necessi-
tated by the hysterectomy in fifty patients (2.5 per cent) and the re-
quired procedures are retailed in Table VI.

Fatuities.—Thirty-eight of the 1,925 patients died, a mortality rate
of 1.97 per cent. The trend of the mortality rate is downward as shown
in Fig. 7. During 1942, the rate was 0,51 per cent and during 1943 there
was no death. In other words, there was only 1 death among the last
335 total hj^stereetomies. To illustrate the decreased mortality rate in
another way, the series was arranged chronologically and' divided
equally. There were twenty-nine deaths in the first half and nine in the
second half of the series, rates of 3.01 and 0.94 per cent, respectively.

Tbtftil Hysterectomies
Number .3 15 10 2 15 50 67 126 168 188 129 104 177 156 203 195 195 140

Deaths 050012344361422210

Pig-. 7.—Annual incidence and mortality rates of total abdominal hysterectomy.
Because of insufflcient numbers, the mortality rates for the years 192C to 1929 were
not calculated. The gross mortality rate was 1.97 per cent, but twenty-nine deaths
occurred during the first 877 (1926 to 1937, inclusive) hysterectomies and only ninem the last 1,048, rates of 3.08 and 1.05 per cent, respectively. Note that during 1942
and 1943 there was only one death from 335 hysterectomies, a rate of 0.3 per cent.

Postmortem examination was conducted on twenty-seven of tlie tiiirty-

eight women.

The causes of death are grouped in Table VII. A more detailed study
reveals that peritonitis was present in sixteen, pneumonia in six, and
septicemia in four patients. Embolism accounted for six of the deaths,

a fatality incidence of 0.3 per cent, or 1 in 321. Four of the fatalities

occurred following fifty secondary operations, a mortality rate of 8.0

per cent.

Table VII. Cause of Death

NUMBER
PA'nEN:T.s

PER CENT

Infection 22 57.9

Embolus G 15.8

Exsanguination and .shock 3 7.9

Cardiac failure 2 5.3
• Otlier 5 13.1

Comparison of Subtotal and Total Hysterectomy

Detailed comparison between the 393 subtotal and the 1,925 total

hysterectomies reveals few essential differences. The subtotal mor-

tality rate was 4.1 per cent, but since almost three-fourths of these

operations were performed before 1932, the comparison is not valid.
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Morbidity, postoperative complications, and causes of death were very
similar in the two series.

The only significant difference lay in injuries to the urinary tract.

The bladder was inadvertently opened eight times, 2.0 per cent, in the

subtotal hysterectomies as against twelve times, 0.6 per cent, in total

removal of the uterus. Bladder injury, therefore, is no more frequent
ill total hysterectomy and may be less because of the necessity for more
adequate dissection.

Ureteral injurj^ did not occur vdth subtotal but was incurred ten times
vdth total hysterectomy, an incidence of 1 in 193 patients. Obviously
a similar incidence ivith subtotal hysterectomy should have resulted in

two such injuries.

Discussion

It is no part of the purpose of this paper to advocate the general

adoption of elective total hysterectomy. Largely by -eircumstance, the

Department of Obstetrics and Gynecology of the University of Iowa
gave the elective performance of total hysterectomy a trial. The results

were satisfying, and we believe we liave demonstrated that total hysterec-

tomy, performed mostty by young men in training, is a safe and reason-

able operation. It was essential in the 12 per cent of the operations

that 'were performed for malignant disease. If it be granted that

removal of the cervix is desirable in the presence of pelvic inflammatory

disease, then total hysterectomy was desirable in an additional 829

patients. In other words, removal of the cervix was essential or desirable

in 563 patients, or 2 in 7. Any university department of obstetrics and

gynecology actively engaged in training young men must, therefore,

face the necessity of teaching the techniques of total hysterectomy.

Since anj’’ technique improves with performance, and since this technique

is a necessity for the gynecologic surgeon, it would seem that adequate

training is desirable.

If elective total hysterectomy introduced a great hazai'd to the life,

health, or happiness of the patient, such a position Avould be untenable.

Since this is not the ease, and since the results of this series can be

duplicated in any acceptable institution, it would seem that our obstetric

and gynecologic residents should be given the opportunity to acquire the

technique of total hysterectomy.

Summary and Conclusions

1. Total abdominal hysterectomy was performed on 1,925 women,

most of whom were white and indigent.

2. The majority of the patients (59.3 per cent) remained in the hos-

pital from two to five days before operation. Only 12.4 per cent were

operated on within twenty-four hours of admission.

3. The majority of the operations (63.4 per cent) were done by

assistant I’esidents or residents.

4. The principal indications for hysterectomy included fibromyoma,

functional bleeding, pelvic inflanunatory disease, benign and malignant

ovarian and malignant uterine tumors.

5. Ureters were injured in ten women, with nine repairs, at the time

of initial operation. Subsequent operation for reimplantation was neces-

sary in one patient.

6. Moi-bidity I’ates were similar to those of any hysterectomy series,

irrespective of the type of operation.
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nitli iiifnictioii of \:uyin^ dfjxM’es \oiy fnojucntly ocimii pio'-oiitiii;; llii>

complete clos-icjil ])ictine. Tlu' fiifal polinoiiniy emlioliXm i>, o-iially jiieccvled Ly

'‘wiuninfi'-’’ if we could but inleii>ief tlio ‘ymptom^. Tii sii‘'pec(ed cases, an N-iit\

of llio tdie.'-t taken witliiii tliie(' ot loin iioins i*- of di-fiact diauiio-tic \;iluc. If siirli

i'- not piaidicable, at leu'-t dicoiimaiin tliciajn in pi opli_\ laci ic do-i''- sliould be iiii

mediately insiituted. Sinci' llie plixsiolocii- le-ponse oi dicoiimaiin i- not oiitaine !

within foi ty-ei};lit lioui^. liepaiin. which Ini'- an almo'-t in^'antaneou'- I'llecL .siioiihl

be criien over thiv induction peiiod ot foifyeicht iioui'- al !h(> mb' of .> m^. in cun

tinnons intia\ enou'- saline infu'-ion.

We have not had tlie ^ame nnfoilnnate e\p('ii(ncf> a*- lb. iMeiiceit in dania;;e In

pehie vi'-ceia: namely, the bowel, bladdei. and niefet--. Damaai' to the bladdei

'hould be a veiy laie accident nnlo's iis wall*- aie deeply intiilmted b\ the e.\isfin'.f

inoibid pioees--.

At this point 1 should like to make a plea ioi the bittei iiaiiiiuj, of oni i(‘'-ident''

and jnnioi attending; staff in anatomy, a- williont a thoionch piactical knowledge

of this .subject one cannot hope to aieit di'-a^tei. \ccidents to pi'hii* \i'-c(>m aie.

by and laice, in e\act pin])Oition to the knowledge oi juactical and •ijiplu'il anatomy,

which can be obtained only by a ^pei ial fiainni<^ in the di^scctiiif^ loom.

DR. F. S. WETHERELL. .Svkai i .si:. X. V.—1 would like to diM-ii^.- two pliuM-.

of thi.'. ]ia])ei : namely, deaths tioui infection and e’libolic death-. I would like to

ask Dr. Mengoit how he piepaie- the \agina ]>ieoiieiati\el\ ? In -ome laigi' cliiiic-

r have watched total abdominal h_\ -lerectomie- peifoimeil with no Lran/e used in the

preoperative piejuiration of the \a 2 ina. With a paiient in 'I’lendelenbuig: po-ition.

under .spinal jinesthesia, it is well to pack the xacma witli gjni/e to })ie\enl jio-sibk'

seepage of lectal contents into the •vagina lucideni to ii'kixation of the anal

sphincter.

Pulmontiiy embolism oi pulnionaiy infaict. whi<h u-ually occiii within the lust

seven to ten days, aie often not recogni/ed b\ the gMiecoloui-t wlien the fiist -Map
toms begin to manife-f them-elves. lie fails to leali/e the complete -igniticaneo of

a nornnil tempeiatuie or low-giade tew'r which suddenly change- and goes up i

degtee or more. At that time the jiatient hei-elf will often complain of feeling

uneasy and ajipieheusive. Tho-e two little pielimiiiary sym])loms aie impoitant. He
now fails to feel the call muscles, to niaki' pii'—uie on the «oh'- of the leef, and to

do the Homan test of e.\t ending the teet on the leg-. Theu' i- a time when it i- jiei

fectly pioper to feel a woman's leg-; namely, on tin' tiisi da\ pn-topeiati\ely. Thii-

the patient becomes accustomed to the amount ot jne-suie made daily fheieaffei

on the calf of the leg and on the sole of the loot ; if then' i- a ('hange toward

tenderness, .she will toll jou.

An embolic death is a teiiible thing and it can be avoided b\ caieful i online

examination. If tcndeine«s and the othei sign- aic jiie-eiit, theie should be an

immediate ligation of the femoial vein—not tin' institution ot hepaiin oi dicouniai in

theiapy. The thiombus as a ink' stalls m the veins ol lIii' soles of the feet and

tiaveks upwaid in the external -aiihenous which bi'conn'- Ihe jiopbleal and then the

femoial vein. The way to stop an embolus lioui geltiiig into the lung oi jmbuonaiv

aiteij' is to tie ofl the vein. Even the common iliac vein < an be tied with impunitv.

For that mattei, the infeiioi vena cava has bc'en lied. T would make a plea now
that pelvic smgcons diop about an inch below the ix'lvis and ieain how to do a

ligation of the femoial vein because thev may not have ‘t geni'ial -uigeoii handv

to do it.

DR. W. )S. DAINBRIDGE, Xi.w Yoitic, N. Y.—i woiidei it it would not have

been of advantage to have made a thoiough examination ot the blood ])ievious to

opeiation in the-e cases? ^^'e examine foi syphili.s and some, like mjsell, also havi'

the sugai content tested when the opeiation i- not an ('ineigency. As we fie

quently employ gluco-e aftei o])eialion 1 believe lliaf pieo])eialive ( .xaminat ion ol

the blood as to -ngai (onicnt would be a iiiovi' fowaid making the iialient -alci

loi the suigeiy. I iioled al-o llial among tlu' cases icpoilcd Ihcu* wcie a good

many of exces-ivc bh'i'ding. A loiiline le-l loi loagulafion Iiiik', lollowcd bv [oopci

medication it nei (‘—aiy, might havt' been o I advaiilagi'.

In quite a niimbei of the <ase- cyclopioiiane was I'mploved (Ji'ilaiii ol oiii huge
liospitals in Xevv Yoik letiise to peiinit any ot if in the building a- explosions and
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a number of deaths have occurred from its use. What advantages docs the author

consider that it has over other anesthetics?

DE. ilENGERT (closing).—Our patients were kept in the hospital from two to

five or more days preoperatively and only a small number of them were operated upon
within twenty-four hours. In general, thej' had careful and adequate preoperative

preparation. Regarding Dr. Bainbridge’s question, I think the coagulation time was
generally omitted in these patients and it is likely that attention to this point may
have prevented some of the bleeding. On the other hand, I think that a good deiil

of the bleeding might have been due to inexperience and the fact that these young
men were learning.

In regard to Dr. Wetherell’s question, we carefully prepared the vagina by
scrubbing -with green soap and water, painting -with the antiseptic of choice which

has varied through the j'ears and, of course, the patient was catheterized. “Wnien

the vagina •was opened anteriorly a loosely flutled sponge was immediately inserted

to absorb any of the vaginal antiseptic that might be there. We have never made a

practice of preparing the vagina in cesarean section. Quite a number of the cesarean

hysterectomies were total hysterectomies and those patients get along perfectly well

without any vaginal preparation. How important vaginal preparation is I do not

know, but it was carried out routinely with the exception noted.

Our principal proph3’laxis with regard to embolus has been to insist that the

patient bo turned from side to side and encouraged to move around freelj'. In recent

j'cars we have been getting patients up very early after operation. In general they

have remained in bed nine or ten day.s, but a few of them have been treated with

early activitj’ and early rising from bed.

Cj’clopropano alone certainly does not give adequate relaxation for pelvic surgery.

At times patients returning from the operating room after that anesthesia have gone

into shock, possiblj' attributable to the anesthetic. We have had no explosions and

no suggestion of them although cjxlopropane and ethylene have been in use at

Iowa for a long time. The principal reason whj’ cj’clopropane has been used lately

lies in the use of curare. The two seem to work verj' well together and the patient

needs to be put into onlj* a light anesthesia, barely rendered more than uncomscious,

and the musculature can be relaxed and the relaxation maintained for the duration

of the operation.

END RESULTS IN THE TREATMENT OF CERVICITIS^'-

David Findley, IM.D., Ojiaiia, Neb.

(From the Department of Oheictrics and Gynccologrj University of Nehrasha,

College of Medicine)

I
T "WAS Carl Ruge of Berlin tvlio, at the turn of the twentieth century,

first demonstrated the pathology' of cervicitis, and there followed a

general understanding of the clinical significance of the lesion. But

there remains to he developed a more uniform agreement on the choice

of procedures to he applied in the management of the various phases of

cervicitis. There is fairly universal acceptance of the therapeutic value

of the cautery hut there still is much confusion as to the type of cautery

best suited for the individual ease. With this in mind I have endeavored

to determine for my own satisfaction the respective merits of the sev-

eral methods of cauterization now in vogue, and to this end I have

accumulated a .series of observations on Ijiopsies. both before and after

cauterization, this to delerininc the method most favorable to complete

healing and freedom from ensuing complications.

•P.'-.'ld liV invitatio.n nt t!i'- Fifty-SlxUi .\nnufi! r>t t!i'- AiiKrl'nn Af'‘"»(l:»-

ti'jn of Ob'-mlriclfin!', Gvnocolofa.''tE and Abdominal Stirijcon.®, Hot Sprlnn'i, V,-)., Sept.

T, S. and 0, 1014.
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All types of cervical infections should be classified under the one

heading—cendcitis. Subheadings, such as endocervicitis, erosion, cystic

cervicitis, etc., merely designate the degree to which the pathologic proc-

ess has advanced. Fundamentally the progression of tissue changes in

all these conditions is quite similar—infection is followed by congestion

with hypersecretion of the cervical glands, gi’anulation tissue is in-

filtrated with pobanorphonuclear leucocytes and bacteria. There is

desquamation of the squamous cells covering the portio, and finall}'- re-

placement h}^ columnar epithelium.

Curtis^ and ]\Iiller^ both state that the columnar epithelium grows

faster than the squamous tjqie and is more resistant to chemical and
bacterial irritants. It follows that irritation subsides and the more
hardy and healthy squamous epithelium replaces the columnar cells,

lea^’ing scattered nabothian cysts and fibrous tissue,

Culbertson^ asserts that follicular erosions show an attempt at healing

in which the ducts are occluded thereby giving rise to cystic formations.

The presence of squamous cells on the surface suggests metaplasia,^ al-

though Baer^ is of the opinion that these islets of squamous epithelium

remain in the zone of the lesion and aid in rapid epithelization of the

portio. Squamous cells in the gland lumen or stroma surrounding the

glands suggest direct cellular proliferation and may be confused with

carcinoma.

The sequelae of cervicitis are many and varied." There may simply

be local manifestations, namely, leucorrhea, pruritis, frequency of urina-

tion, dysmenorrhea, and dysparennia with possible resulting sterility.

It may act as a focus of infection. Last, and of utmost importance,
cervicitis is definitely a preeancerous lesion. Phaneuf" in 100 consecu-

tive biopsies of well-advanced cendcitis found primary carcinoma in

10 per cent. J. Davis" asserts that proper treatment would cause a

90 per cent reduction of cervical carcinoma. Although most authors
cite a lower incidence of malignant change, it is generally accepted
that carcinoma is a frequent sequel of eervicitis and that early irradi-

cation of the lesion is the most effective prophylactic measure we possess.

In this, I heartily concur.

A multitude of methods have been advanced for the treatment of

cervicitis. Many have been discarded and some variations in technique

have been introduced. At the present time the therapeutic procedures

employed are topical chemical agents, autogenous vaccines, heat, cold,

surgery, and eleetrosurgery. Novak^ states that caustics have some value

in mild superficial infections Imt may cause stricture, while C. J. J\Iiller"

and Black," among many, opine that topical chemical applications are

of no value. However, as shown in Table II, I believe that beneficial

results can be obtained by such chemicals where there is incomplete heal-

ing following other more drastic procedures. As for autogenous vac-

cines, they are, in mj’- opinion, of questionable value in the treatment
of cervicitis.

Heat therapy, in the form of diathermy, has among its advocates
Corbus and O’Connor^" in the treatment of gonorrheal endocervicitis.
The Elliot treatment has been advocated by Holden and Gurnee.^^ How-
ever, this procedure has few enthnsiastic supporters.

Carbon dioxide snow has given some beneficial results according to
Curtis^ but its place is extremely limited.

Surgery in the form of trachelorrhaphy, traeheloplasty, and amputa-
tion has for years had many supporters. All, I think, will agree with
Phaneuf,^" Black," and Miller^" that trachelorrhaphy is at times indi-
cated in Avomen during the childbearing age and amputation or the
Sturmdorf operation in the postmenopausal stage. j\Iatthews^^ is of the
opinion that the Sturmdorf traeheloplasty does not interfere with labor
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lo a greater degree tlian trachelorrliapli,Y, and jMason^® believes, as do
I, that the Stiirnidorf operation is the liest of all surgical procedures.

During recent years eleetrosurgeiy has almost comjiletely re])laeed all

other types of treatment for cervicitis. These procedures are grouped
under tiiree heads: actual or nasal tiji cauterizatiou, electrocoagulation,

and conization. Bach of these has a definite ])lace in our therapeutic
armamentarium and each has its advocates.

It is said that TIunner'**' was the first to adopt the actual cautery
with the accepted radial stroke technique, Hi.s best results were obtained
in hypertrophy and erosion following childbirth. In his experience
hemorrhage was frequently encountered. Moeneh and Schulman^' claim
that the actual cautery is superior to all other methods in the treatment
of nabothian cysts and prefers electrocoagailation in all other types of

cervicitis. Goodall and Power’® obtained best iTsults with electrocoagu-
lation in superficial infections but point out the dangers of stenosis in

deep carbonization. Baei"' reports fifteen years of office cauteilzation

Avith only Iaa’^o late hemorrhages and one stricture. IMatthews'® advocates
the use of the actual cautery for recent and superficial infections but
not for the more extensive lesion.s. Blason,’-’ in the use of the actual

cautery, Avarns of fibrosis Avith contraction and the uncertain extent of

ti.ssue destmetion. Masson and PoAvens-** point out still another complica-
tion, namely, pelvic abscess. Cashman^’ advises the passing of a sound
at inteiwals for at least ten Aveeks folloAving cauterization to foi'cstall

stenosis of the cervical canal. I iiensonally feel that the na.sal tip cautery

is an excellent agent for the treatment of early postiiarliim erosions but

not for the extensive long-standing cases because of the danger of hemor-
rhage and stenosis.

Electrocoagulation has gained many adA'ocates in the past feAV years.

Fi’ost"’*- finds that healing takes place Avith a minimum of scar ti.ssuc

except Avhen used Avith high A'ollagc. He asserts that healing occurs in

about foiu- Aveeks but Avarns that the method .should not bo employed in

the presence of pelvic inllammation. Black" is of the opinion that elec-

trocoagulation is more apt to be folloAved by infection tlian is eilhci-

cauterization or conization, listing hemori'liage, stenosis, atresia, cellulitis,

pelvic absce.ss and peritonitis as occasional comjilications. lie Avisely

points out that penetration of the uterine cavity increases the danger
of infection. I\Iaryan-'’ and Jloench and Schulman’" li.st the advantages
of electrocoagulation over other methods. These include: (1) a con-

trollable, uniform penetration Avith minimum caibonization; (2) more
rapid de.struetion of diseased areas; (3) no accidental injury becau.se the

current is easily controllable; (4) less scai- tis.sue formation. The above

is an im])re.ssiA’e array of adA’oeales of electrocoagulation, but it is lo be

obsciwed that though electrocoagulation is in uniA'ci'.sal practice there is

a Avide discrepancy in many of tl)e details both in technique and in

indications.

llyain.s"’ aatis one of the fii’st lo adopt conization in the ti'catment ol

cervicitis. He claims the beneficial results avci-c due to the removal of

the diseased glands, that the danger of lienioi-rliage Avas almost nil. and

that resultant scar ti.ssue was minimal. This, in my exjjci’ifmce, is re-

futed by Tabic V and also by numerous ca.ses not included in my re-

port. Boland-" reports that conization pi'Ofluces a thin layer- of coagula-

tion and de.ssication Avhich docs not interfei-e Avith primary healing bill

does tend to prevent bleeding and infection by sealirm over- the blood

and lymirh channels. In his ca.ses healing occnr-ied in four to eight

Aveek.s’. Stadium-"'’ Avould pci-foi-rn conization in hyjrer-t rojihy and elonga-

tion of the c(‘i-vix and says that though Iheiv were frcfiucnt hi-iiiorrliagcs

subseiiuent labors; were not iriterfeia‘d with. Koy.stori-' reports that

liemorrhage Avas jne.'^ent in V-t per c'-nt of 27.') cas<-s and that scar

ti.ssuc foiination Avas greater than that folh)winir (‘lecti’ocoaguiation.

M F Millet-"' obsci Acd .stenosis in fi-oin 6 to IP pci’ cml of ciiscs p/llow-

i'n'g conization. Xovak’ stat)'s that, in general, conization is bss favor-
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able than oilier methods in the treatment of cervicitis. Here again we
find the antliorilies quoted above fall short of agreement on many details.

For my own part, I have abandoned conization for fear of hemorrhage,

which in my hands has occurred to an alarming degree as late as the

lliird week following operation.

Personal Observations

]\Iy series includes 240 cases of clironie eervicilis, with or without ero-

sion, cysts, eversion, or hypertrophy. No immediate postpartum lesions

are included. I have endeavored to determine the deguee of healing in

the various groups. These groups include the eases treated by the

accepted methods of cauterization, to wit, nasal tip, coagulation, and

conization. Tlie number of treatments are recorded, the degree of slough-

ing is noted, as are tlie complications following the application of the

cautery.

Pig. 1.—Mrs. G. M. Biopsy SeiJt. 4, 1941. Chronic cervicitis with erosions show-
ing dense submucous leucocytic infiltration and desquamation of squamous epi-

thelium. Treated bj' nasal tip cautery.

Table I includes the total number of cases with varying degrees of

erosion and the type of treatment employed.

Taboe I. Total Cases

—

240

BEGREE OF EKOSIOX NASAL TIP COAGULATION CONIZ.mON

jSTone 22 24 20
First degree 28 24 4
Second degree .S2 .30 21

Third degree 15 s 12

Total f)7 80 57

All nasal tip cauterizations were done in the otfiee and were super-

ficially done because of lack of anesthe.sia. Those treated by electro-

coagulation and conization were hospitalized and a more thorough treat-

ment was carried out under general anesthesia.

Table II reveals the number of patients requiring one or more treat-

ments before satisfactory results were obtained. As noted, several cases

were treated with topical applications as well as by eleetrosurgery.
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Table II. Number of Patients

number op treatments NASAL TIP COAGULATION CONIZATION
1. 5G 52 57
2 22 15 0
3 4 10 0
4 G 1 0

AgNO,-25% 9 8 0

Total 97 80 57

This report diffei’S from others published advocating electrocoagula-

tion. Fine^^ states that in his series 39 per cent required but one treat-

ment, 61 per cent, two or more. Baumrueker and Baumrucker^® claim

that 82 per cent were healed after one coagulation. In my series 52

required but a single treatment; 34 required two or more treatments.

Fig. 2.—Airs. G. AI. Eiop.sy oC anterior lip Nov. C, 1241, sliowing cornpioto healing with
minimal fibrosis and obliteration o£ blood vesscl.s.

An attemiit was made by close follow-up to dclei'mine the reactions

of cervical tissue to these various methods of treatment. As far as

possible eases were observed at weekly intervals. Ilowever, as many

of the patients seen came from scattered sections of the state, subscfiuent

checloips were made through the cooperation of the local physicians.

Unfortunately, because of war priorities, equipment was not available to

photograph the cctwix during these stages in order to show the gross

changes taking place dunng the early weeks following Ireatnieiit. For

a characteristic photographic record the reader is referred to the aiticlc

previously mentioned,"®

It is noted in Table III that there is a very little difference in elajrsed

time among the three classifications as to when the slough is at its

height, wlien it is completely separated and granulation and opithcliza-

tion begin, and when healing is clinically complete.

These figures vary markedly from those of Jacoby-' wlio ffmnd clinical

cures from the cautery in four inonlh.s, congulalion in .seven months,

and conization in 7.3 month.s, Banmnieker and Baumniekcr®® claim
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Table ni

HEALING NASAL TIP coagulation CONIZATION

Slough at height 7 days 9 days 9 days
Slough separated 17 days 19 days 15 days
Healing conqilete 7^ weeks 7^ weeks 7+ weeks

Fig. 3.—Mrs. G. M. Biopsy of posterior lip Nov. 6, 1941, showing a Grade II squa-
mous cell carcinoma overlooked in previous biopsy.

Fig. 4.—Mrs. G. M. High magnification of Rig-. 3 .

healing occurred in ten weelts or less in 75 per cent of cases following

coagulation. Barrett^- reports healing in from four to six weeks and
Kimble^® in six to eight weeks.

It is apparent that the large percentage of subsequent endocervicitis

and erosion following treatment, as seen in Table IV, resulted because

the electrosurgieal procedure was not carried high enough in the cervical
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canal to reach and destroy all of the infected cervical glands. There was
little excuse for this in the series done by electrocoagulation and coniza-

tion because these patients were under surgical anesthesia. All cases

treated by the nasal tip method were handled in the office without anes-

thesia, so that a thorough and complete procedure Avas seldom carried out.

In Table IV Ave observe the percentage of cui'cs and lc.ss favorable

end re.sults. Under the term “endoeervicitis” are included all eases

seen Avith a subsequent excessiAu mucoid or mucopurulent discharge.

Tabu: IV. Exu Ussm/rs

XASAI, TIP COAOULATIOX COXIZATlOX
(%) (%) (%)

Healing 50 7fi 72
Ero.sion 24. .')

*»

Endocervicitis 24. 12 25
Failure 2 1 0

-

Tablk Y. CO-MPUCATIO.X.S

CO.AIPUCATIOX.S XA.SAL TIP COAGVLATIOX COXIZATIO.V rOTALK

Carcinoma 1 0 1 2
Hemorrhage 0 2 4 G

Stenosis 0 1 4 il

Pyometra 0 1 1
o

Infection 0 0 0 0

]\Io.st authors agree that certain complications are bound to result

no matter AA'hat type of treatment is employed. The complications most

often ob.serA'cd arc hemorrhage, .stenosis, pyometra, and jjelvic intlam-

matory reaction. A fcAV e.ssayists .sti'css the importance of susi)ecting

carcinoma in eases Avhich do not I’espond to local treatment. Table V
rcA’eals the complications noted in my limited soles. Both of the cases

of carcinoma AA'crc recognized only by microscopic examination of routine

biopsied tissue. Neither Avas suspicious maciuscopically. One of these

patients aaus biop.sicd on first obseiwation and imported as purely a be-

nign inllammatory ])roee.ss. Upon repeated ti’eatments, howcA'cr, the

lesion failed to heal, and sub.sequent biopsy rcA’caled a low-grade s(jua-

mous cell carcinoma.

Ilemoriliage occurred in six of the 240 ca.ses. In two of these, both

folloAving conization, the amount of hlcedi?)g Avas ah-uining, and one re-

(piired transfusion to lujilace the blood loss. I liaA'c seen svvcrul other

ca.ses not included in this re])orl that had had repeated jn’otusc hcirioj--

iliages folloAving conization. One ref|uir(?d thirteen transiusions ami

three attempt.s at .suluri?ig the ceiwical branch of the uterine artciy

before recovery occurred, ivarnaky-'' rejiorts 1 pci- cent hemorrhage foi-

loAving electrocoagulation. 2 per cent after cauterization and conization

alike.

Stenosis of the cervical canal occurred most frcipienlly following

conization. The princij)al reason for this is that many of the.se cas^-s

AAX-re not under my control, and ja-riodic dilation of the cfi-vi.x was no'

done by the jialicnt's local physician.

Presented in this series wen- .si-v«-ral <»hslin;ite

jieatcd cauterization, revealed no henefi'-ial re.suh.s.

c;ises which, aft'-r n--

f >11 (pn-st ioning the-"
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patients it was found tliat llie.y were using internal menstrual tampons.

Ee])eated cauterization and a change in the type of protection resulted

in prompt healing. The i-esults are noted in Table VI.

Karnaky^-* repoifs end results in the treatment of cervicitis. He
claims conization is superior to other methods, that it gives but a 1

plus or 2 plus fibrous tissue reaction and obliteration of blood vessels.

Coagulation was followed li.y a 2 plus fibrosis and cautery by a 4 plus

reaction. In my study of cases rejiorted, tlie above figures were varied.

A low fibrous tissue reaction following nasal tip cautery was found
because all eases Avere treated lightly. There was little difference betAA^een

coagulation and conization in the end histological pictures. These reac-

tions Avcre .slightly more pronounced than after na.sal tip cauterization.

Conclusions

1. Taa'o hundred and forty eases of chronic cervicitis Avere treated by
the three generally accepted methods of electrosurgery, namely, nasal

tip cauterization, electrocoagulation, and conization.

2. Histological .studies Averc made before treatment and after healing

Avas clinically complete.

3. Comparisons Avere made as to the rate and type of healing folloAv-

ing each therapeutic measure and also as to resultant complications.

4. The average rates of healing AAurc found to be the same AAdth all

three methods.

5. The percentage of satisfactory results Avas greatest after electro-

coagulation, second after conization, and least folloAving cauterization.

6. There Avas very little difference betAAuen coagulation and conization

in the end histological picture. Fibrous tissue reaction Avas very Ioav in

both procedures although slightly greater folloAving cauterization.

7. Complications most commonly encountered Avere hemorrhage, steno-

sis, and pyometra, and Avere most frcciuently seen folloAving conization.

8. Hemorrhage usually occurs from the tenth to the fifteenth day at

the time of separation of the slough.

9. Stenosis Avith resultant pyometra may be largely prevented by

repeated dilation of the eeiwieal canal.

10. Cai-cinoma aaus discoAured in tAAu unsuspected cases out of 240

e.\amined.

11. Internal menstrual tampons Avere found to interfere Avith proper

healing. Theii- use is to be condemned.

I wish to express mj- appreciation to Airs. Glenn Streby for lier cooperation in

the jneparation of the microscopic slides and to Dr. Charles Baker for his help

in preparation of the photomicrogi-aplis.

fUi Aquit.a Court Buirdtxu
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Discussion

BE. WALTEE T. BANNEEUTHEE, New York, N. Y.—No single tlicrapcutic

method is applicable to all cases of infection and damage re.sulting from birth

trauma indiscriminately. V7iere there has been a recent tiansverse laceration with

simple ectropion, without infection, stripping of the eroded arous with a fine rvire

cautery tip, repeated two or three times at three-week intervals, will result in re-

traction and contraction and satisfactory healing. For cases of deep-lying infec-

tions in the compound racemose glands of the cndoeervi.x, conization will completely

remove the diseased tissue with no damage to the re.st of the portio, provided a

very high tension current which is free from any desiccating effect and the original

Hyams electrode are used, and the technique described by Ilyams is followed exactly.

Under such circumstances, hemorrhage, stenosis, or pyonwtra should never occur.

For the multiparous woman with an extensively scarred, cystic, and infected ccrvi.x,

extirpation is the safest method of treatment, and persontilly I prefer hysterectomy,

either vaginal or abdominal, to amputation. The greatest disadvantage of electro-

coagulation is the operator’s inability to control the depth of heat penetration and

consequent destruction of tissue, and in my experience it has been the most common

cause of cervical stenosis, dystocia at the time of labor, and secondary hemorrhage.

The sole virtue of silver nitrate applications lies in their ability to stimulate the

proliferation of squamous epithelium.

I bcEevc that Bickinson and not Hunner should be credited with originating

cauterization for the treatment of cndocervicilis.

Perhaps the differences in the \'icwpoint of Br. Findley and my.i-elf can be

c-xydained by technical variations in his hands and mine.

BE. MELVIN A. EOBLEE, St. Louis, Mo.—For the pa.sl fourteen years in the

Washington University School of Z^Iedieine Outpatient Department in .St. Louis wc-

have had all cases of ccndcilis referred for therapy to the cerviciti.s clinic. The

assistant re.sident, under clo.'c person.al .supervision, has had this a.s hi.s clinic for

a six-month period. Each year a few cases of chronic cystic een-ieitis are cau-

terized with nasal tip cautery by the intern who will become the a.=sistant resident,

lie again sees the.^e patients .‘^ix months to one year later in order to demonstrate

the temporary- nattjre of noted improvement.

Oar assistant re.sidents are in.structcd to use a conization electrode only- one time

vrithin the cervical canrd, never to rcciit except to undermine the cervic.-il lijrs of the

external portion of the ccrxdx with :mother electrode which lf>cafe<i the cutting ele-

ment in the proximal portion only. The di.«tal part in contact with (he intenin)
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os contains no cutting element. An ordinary biopsy loop could be use,d to undercut

the external portion of the cervix which contains nabothian cj^sts.

For the past two j-ears we have directed attention to the local application of

sulfonamides to the coned cervix at the time of operation and as postoperative care.

Healing time is much faster. Complicating secondary hemorrhage and stenosis have

been reduced. Unless great care is exercised not to damage the internal os of the

cervix, conization will be limited to women past the childbearing age. On the other

hand, if deep cutting is limited only to the nabothian cystic areas of the external

portion of the cervix, and if sulfonamides are used locally postoperatively, good

clinical results have been our experience.

DR. FINDLEY (closing).—I agree with Dr. Dannreuther that great care should

be taken in the application of any and all procedures involved in the cauterization

of tissues. To this end we have on numerous occasions applied the cautery to raw
meat to demonstrate the extent of its penetration. We are mindful of the fact that

excessive carbonization may lead to stenosis and hemorrhage.

I have followed Dr. Roblee’s technique of applying sulfonamides in buffered acid

jelly to the cauterized cervix on a number of patients with gratifying results, al-

though there were not a sufficient number of cases to be included in this paper.

SEX PRECOCITY, VIRILISM, ADRENAL CORTICAL TUMOR*

J. P. Pratt; M.D., and Robert L. ScmvEFER, M.D., Detroit, Mich.

(From the Henry Ford Hospital)

S
EX precocity assumes practical importance as a plij^sical and

psychologic problem. By comparison of the three eases presented

here, two of the patients are quite obviously precocious while the third is

only border line. Although certain standards are accepted as normal,

one must permit considerable variation in both time and degree of de-

velopment. The life of an individual consists of a series of transitions

from one phase to another. The neutral segmenting ovum soon develops

to a stage at which the gonads indicate the male or female future. At

birth, all of the sex characters are present, though some of them are rudi-

mentary. Through childhood, puberty, and adolescence, the development

continues to maturity. Disturbance of development during childhood

may result in sex precocity.

Sex differentiation is complex. Though one believes that genes de-

termine whether the gonad will be male or female and that the gonads

primarily control the determination of the sex characters, the secondary

factors that control the function of the gonads are not so readily cor-

related.

Classification of sex precocity is difficult because no two cases re-

ported are exactly alike. The alteration in development may be due to

(1) endocrine hyperfunctional tumors (adrenal, ovary, testis), (2)

endocrine hyperfunction with or Avithout cellular hyperplasia, (3)

tumors in the region of the third ventricle, and (4) pineal tumor.

Sex precocity is not rare, nor can it be considered uncommon. In a

former study by one of us (R. L. S.) a survey of 2,311 delinquents

Read at the Fifty-Sixth Annual Meeting of the American Association of Obstetri-
cians, Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept 7, 8, and 9, 1944.
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in llie prcadolesecnl and adfilo.seent aiue i>TOiip.s revealed lliat sex pre-

cofily oeenrred in lliii-leen, or 6.8 per rent, of tlie patients. Tl, is desij’-

able tliat many eases be re])orled for eoinpai-iso]!. Tliroe ea.ses are

in-osented liei-e.

Cask L—T. ]’. was referred by Dr. (J. A. Domzalski. She was 2 years,
9 montlis old wlien seen Ajjrii 3, 3937. The diagnosis was viialism and
adrenal cortical tumor. One month before the first visit to the doctor,

tlie mother had noticed an unnatural .swelling of the genitals. It was
assumed that the child had been injured by a fall a few days previou.sl.y.

The development of the child had been normal except for recent rapid
growth, change in the genii,al.s, and development of pubic hair. Family
hi.story and ])ast hi.story were es.sential]y negative. Tlie child had measles
and chicken ])ox at S months without comiilications.

J. 1. T,-iki;n .-it thf f>f 'J y<ar.«, iDonths. .'.JliiavT- iii:..«<-ulinc trcn.l

.'iiiil iiri corious (k vi lojinu nt.

j.-jf., ;>. ], Takoii .'ll till; of vf.-ir.--. S montlis. .^Iiow.s tlio l;ii-;,'(. I.-itiin ml-

ID')!':*., luibir iDur.

Physical cxaininal ion ; Tho child ajtjteart;'! largo tor hoi- ago. Her

not ions won* mon* mature than e.xpeelod. 'J’ln* miisoiilar tjt'vt'lopinonf was

im'neuiino (Fig. I). The noso was larm; and Imlbou.s. Tho tleep voieo

was Ktartlinir. Tho ooior of tho hair was light, tho tt*xturo fine, and Ua*

distribution .soant. Tiie puliie hair was eoar.'^o, stifi. and blaok. 'Iho

enlar'od olitoris protrudod hotweon tin* relatively Jarm* labia minora

!l*fig. 2). A sm'dl bluish lij) on the .-ml of the r-Htoris simgosfetl a

'dans The labia ma.iora were onlargotl. Tin- vavina and vestibiilo were

eongestod and seereted a muenid siibslanee.
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\Veiglif

Heigiit

Span
Upper nieasuienient

Lower measurement

ACTITAI,

3(i.O ]»(nnu1‘-

;5!).0 inelies

40.0 inehes

22.0 inclie^-

17.0 inche.s

Nomr.M. v.\i:iA'nox.s

2(.7-'!0.7 pound.''

inelic''

•i2.4-.14.S inche.''

U). 0-21.0 inelie'f

14.0-1.5.4 iiK'Iie'-

Laboraloi'v procedures: The following laboratory le.st.s Yeie done and
all were found to be entirely within normal limits: urinaly.sis, blood
count, blood sugar, blood nonprotein nitrogen, blood calcium, blood
phosphorus, blood cholesterol, Ivahn, basal metabolism. Roentgenogram
of the skull revealed a normal sella turcica. Osseous development was
studied by roentgenogram of the following .-joint regions: shouldei-.

elbow, wrist, hip, and ankle. An advance in osseous develo]iment of
three years tvas evidenced. A flat plate of the abdomen wa.s negative.
Bio-assay or the urine on two separate occasions, rcjiorted b.\' Dr. Olivci-

Kamm, was negative for estrogens and androgens.

During six months of observation the ])atient increased six inches in

height and gained twelve pounds due to continued muscular develo])-
ment. The Amice Avas deeper, the pubic hai]- increased slightl.v. and tlie

external genitals Avere more conspicuous. A fcAv coai'se hairs appear(‘d
around the nipples. Hair l)egan to develo]) m the axilla.

<1

j.rjT'.,

' , ,
'If,

Pig. —Case 1. Adrenal coitical tumor which measined 5 ..t by 1..A by o.S cm.

Operation, Jan. 15, 1938: The abdomen Avas o])encd by right rectus

incision. Exploration of the pehTs shoAved the uterus to be about the

•’5ize of the distal .joint of the thumb. The ovaries and tubes appeared
normal for a chilci of the patient’s age. The surface of the oA'aries Avas

smooth. A fcAv follicles, shoAving beneath the surface. Avere ap]iarently

normal. The left .suprarenal gland appeared normal. In the i-ighi

suprarenal gland a circumscribed nodule occipiied the spnee of the
gland and Avas fixed to the kidney. The Avoll-encajisulated ma.ss Avas com-
pleteh’ remoA’od through an incision in the pei-itoncum in the right renal
region. The A’cssels around the iicrijiheiy of the mass Avere ligated Avith-

out difficulty.

Pathologic report by Dr. C. A. Pa.A'iie.—tlro.ssl.A- the s])ecimen consisted
of an adrenal gland (Fig. 3). The adrenal Aveiglied 48 Em. and
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measured 5.5 by 4.5 by 3.3 cm. The gland was surrounded by loosely ar-
ranged connective tissue. The capsule was quite vascular. The gland
contained an egg-shaped nodule which obliterated the normal contour
and left only a thin rim of recognizable tissue. The tumor cut with
moderate ease and presented a sliglitly bulging red-gray .sqrface' with-
many small, irregular, orange and yellow plaques distributed through-
out the periphery. The tumor was fairly soft, apparently cellular, and
quite vascular. Only small remnants of adrenal tissue were identified.

FIff. 4 . FJt'. 5.

Fig. 4 Case 1. One year after removal of tumor. MaKcuIlno trenrl dlmlnl.slifng.

ing. 5.—Case 1. T.aken at the age of 10 years. SIiow.s feminine development In
brea.sts and general contour of the body. Pubic hair only .slightly incrca.sed.

Section through the tumor showed, in many areas, a r.iflier definite

fibrous capsule outside of wliieli cornpi-essed and atrophic .strands of

cortical cells showing hemorrhagic infiltration were noted. The entire

tumor was rather uniform in structure and was not unlike that seen in

the normal adrenal cortex. The cells were of uniform size and shape and
showed ve.sicular nuclei with varying degrees of ehromatin and .small

nucleoli. The cells varied in size and .shape but nothing suggtt'ifcd malig-

nant degeneration. No mitotic figure.s were .seen in the sections

examined. The cells were arranged in strands and coi'ds, and, in many
areas, in definite adenomatous .structure.s. Numerous .sinusoids, many
of which were filled with blood, were noted in the .sections exarriiiK'd.

Small areas of calcification and other areas of filu'osi.s were noted through-

out the vei'v scant stroma. Only .small groups of the tumor cells ju-c-
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sented a foamy or vacuolated cytoplasm similar to those noted in the
normal adrenal cortex. The other cells had a rather deep staining
eosinophilic CAdoplasni -which -Rms slightly granular. Impression

:

Cortical adrenal carcinoma.

The postoperative course has been uneventful. Observations at inter-

vals during six years have indicated no suggestion of metastases. The
configuration of the bodj’" has been transformed to a more feminine type
due to the relative increase of adipose tissue over muscular development
(Figs. 4 and 5). Although the voice is still deep, it is less conspicuous
than at the time of the operation, as has been determined by comparison
of vocal recordings. The child’s behavior is now characteristic of a girl

of her age. The pubic hair remains unchanged. The labia and clitoris

have diminished in size. The mucoid discliarge has disappeared. There
has been no progress in the grovdh of hair in the axillary or mammary
region. The growth rate has returned to normal. Her measurements
three years after the operation were as follows

:

ACTDAIi

Weight 58.0 pounds
Height 51.0 inches
Span 51.0 inches
Upper measurement 25.5 inches
Lon'er measurement 25.5 inches

NORSrAL VARIATIONS

39.2-

48.8 pounds

44.2-

47.2 inches
42.8-46.0 inches
23.0-25.0 inches
20.5-22.5 inches

Summary .— girl, aged 2 years, 9 months, who showed marked signs
of -virilism, was operated upon and an encapsulated tumor in the right
adrenal was removed. At the end of a period of six years there have
been m signs of metastasis. There has been a marked reversal from
the original picture to that of the normal female child.

Case 2.—D. B., a female, aged 4 months wlieu first seen, was born in
April, 1935, and died May 15, 1937. She weighed 7 pounds at birth.
Her physical and mental development was normal. She had fits of
temper. Her appetite was excessive. At the age of 4 months a small
tumor appeared on the left cheek close to the angle of the mouth. Think-
ing it was a blackhead, the parents squeezed it but obtained no secretion.
A physician lanced the lesion but obtained only blood. The lump ap-
peared at the age of 13 months as an ulcerated, fungating mass, 4 cm. in
diameter. Biopsy taken May 19, 1936, was reported as follows: Gross
examination: The specimen was a small piece of tissue 0.5 cm. in
diameter, klicroscopic examination : The specimen was a newly grown
tissue -\vith a slight fibrillary stroma. It was composed of cells which
were highly anaplastic varying considerably in size, shape, and staining.
In general they were spindle-shaped -\\dth some tendency to polygonal
morphology, klany of them contained mitotic figures and a number of
large multinucleated cells were present.

Following biopsy and x-ray therapy, the tumor receded, disappearing
within four months. An indurated sear remained. Hair distribution
increased, including heavy black hair on the liead, a beard, and black
pubic hair of the masculine type. The size and facial expression indi-
cated an older child. The ears and nose were large. She had hea-vy
hones and a large chest. Her voice seemed deep and huslcy. The clitoris

and labia were overdeveloped. Hyperemia of the genitals was noted.

Laboratory procedures: Koentgenogram of the slrull at the age of
15 montlis revealed a normal sella turcica. Roentgenogram of the chest
showed a shadow, approximately 7 by 10 mm,, in the region of the left
hilus, suggesting a small gland. Osseous development in the elbows,
loiees, and pelvis was advanced from two to four years. A plain film of
the abdomen gave no evidence of renal tumor. A Friedman test was
negative. Fifteen hrmdred rat units of theelin per twenty-four hours
were found in the urine.

In December, 1936 (age, 20 months), there was a recurrence of the
lesion on the face. The hair development had increased. The voice was
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even dee]:)er. Tlie larynx was proniineiit. The enlarged clitoris now
suggested a ]ihalliis witli hyjjospadius.

Ttoentgenograin of the abdomen showed a soft tissue mass the size

of a fist in the left upper abdomen. It did not appear to be a s])lecn bul
suggested a lobe of the liver or an adrenal tumor.

Jjaparotomy Dee. 15, 1936, by Dr. A. J. Pont: A right ])aramedian
inci.sion was made from 1.5 inches below the umbilicus 1o the symjfiiysis
])ubis, and the peritoneal cavity was entered. The pelvic organs Averc

exi)lored and Avere found to be normal. On ex])loration the rigiit kidney
Avas found to be normal. Exploration of the left kidney revealed a

palpable mass the size of a lemon in the region of the kidney. Due to the
location of the incision, no further exploration AA'as done and the abdomen
Avas closed.

Laboratory tests folloAving o])eration shoAved a normal nonpi'otein
nitrogen, blood chlorides, blood .sugar, blood calcium, blood ])hosphorus,
blood count, and ui'inalysis.

Cysto.scopic examination Jan. 7, 1937, by Dr. G. C. Burr: Inspection
of the external genitals reA'caled a precocious development, j)aificularly

of the clitoris, AA'hich AA'as greatly hypertrophied. As a result of this

liA-jAertrophy the urethra, had the appearance of a hypo.spadius iii the

male. IIoAvcA'er, the urethra itself AA’as normal and admitted a No. 16

French scope. The urine Avas cleai' and the bladdei- Avas normal tlu'ougli-

out. The right and left ui'cteral orifices aatcc normally placed and
functioning. The urine from each kidney Avas clear. A ])yelogram Avas

made of the right side and then on the left .side. In.s])ec1ion of the roent-

genogram revealed a normal kidney on the right side. The calyces Avere

.sti-etched out in the upper ])ortion of the left kidney, suggesting invoh'e-

ment of that poifion of the kidne.v in the tunun- nniss. This, hoAA'cvei’,

Avas not marked and the kidney might aa'cII be normal in its entii-ety.

Diagnosis: Pi-ecocious sexual deA'elo])ment and adi'cnal tumor.

After the lapaintomy, pus drained from the Avound for four Avccks.

Tem])erature I'cached 104° F. In late Janmuy and early Febiaiary.

1937. deep x-ray therapy Avas applied over tlie tumor of the clieek Avith

no apparent effect. In April the ])atient comi)laine(l of sevtu'c pain in

her hip. The lesion on the face had cnhu'ged. MiUastases liad a])i)eared

in the left lung, the cheek, and the bonc.s. She feiled rapidly and died

Uay 15, 1937, at the age of 25 month.s.

i\Iicro.sco])ic examination of the tumor olUaiiu'd ;il aulojrsy: Tlie

tumor ti.ssue of the left adrenal, lung.s, ])leura, cranium, and neck Avas

found to be of the .same .structure. Likewise, it Avas found to he identical

Avilh the biojj.sy of the lip lesion AA'hich Avas made a ycsir previously. The
tumor tissue Avas comi)osed of a A'ariety of cells Avhich A'aried gi-eatly in

size, shajjc, and staining, Uost of them were lai'ye and eontained larire

nuclei. The staining of the mielei A'aried greatly, .some of them being

hy))erehromatic and others staining pomfy. Soint* of the cells avci'c multi-

nucleated. The cytof)]a.sm Avas ahinidant. JiomrJvinula/ . and slainefl

poorly. The cell bordei's Avere indistinct. There Avas no diffei’cntiation

into glands and no adrenal zones avcj'c being i)i'odueed. The stroma was

.scanty and fibrillary. i\Iicroscopic examination of tin* metastatic

])i-ocesses sliowcfl a similar ])ictui'e. The anterior loljt- of the f)ilnitary

gland contained an abundance <»f alplia or acidojjhil cells. Tin* liver and

spleen exhibited a moderate eniroi-gement of the vascidai' .system, other-

Avi.se no ])alhology. The oA'aries exhibitcfl a lartre number of follicles;

some Avere immature ainl .sonn; were nc.-irly mature. There were .’i nnni-

ber of })Oorly formed corpf)i-a albic.-intes. Section made IhroiiLdi the

bas(' of tin; clitoris i-evealed larve corpora caAe]-nos;i.

iSn»f an/;'!/.— -X feni.’ile child at 4 months of age jnc.senled signs oi

virilism Avhieh increased until near her death at the a'jre of 2.7 nnmtiis.

'fin* Ill’s* lesion noted w;is fibrosarcoma of the chee],'. 'J’his nn-!ast;isized

to the left adrenal which accounted for tin- sivns of virilisni. 7'Jn- de.-ifh

of the jiatieiit Av.as dsn* to tiie uialignanf tnino.c -if Jin* ejieek .'uni its



iTietastasos. IMie virilism appeared as a eonsofineiiee of mclaslases 1o llie

adrenal.

Case 3.—D. 13., a J’emale, showed virilism and relarded li'rowlh. Her
aj>e wa.s S years, 4 months Nov. 19, 1938.
Developmental history; The ])atienl's birth weight was 6 pounds, 2

ounces. The mother’s endoei-inc resjHmse to the jn-egnaney was normal.
Other developmental advances, such as walking, talking, and teething,
were entirely normal. There were no eonpdaints until the age of 5
.vears, at which time failure to grow Avas noted. There had been a

growth of only two inches in the previous two years. At the age of 7
years, pubic hair wa.s fii’st Jiotcd. and .since that time an increase in

length and number had been evident. Increased growth of hair on the
arms and legs wa.s noted. The child Avas precocious and in an advanced
groAip at school. The parents rcA'ealed that exee.ssive strength had
always been ])resent. .She had ahA’ays been “tomboyish,” being an ex-
cellent trapeze performer. Both the family and ]ia.st history Avere e.s.sen-

tially negatiA’c.

Physical examination :

tVeiglit

HeiglU
.Span

Upper ineasureiueiU
Lower nieapurenient

AerrAU
45.0 pouiul.*.

4.'!.:) inchc.s

45.0 jnclies

2:’,.5 inche."

20.0 incliep

.von.ArAL vAniA'j'Jox.s

48.0-00. () pound.'-

4S.2-51.(i ine]ie.«

47.5-.'j1.1 inclief!

24.4-2().() inelies

2.'!.4-25.(i inclicp

I'he child Avas moderately aa’cII nouilshed. l\lusculature Avas ex-

ee.s.sively dcA’cloped and of the male type. This was e.spceially true oC the

muscles of the up])er legs. An exce.ssiAm hair groAvlh Avas noted on the
arms, legs, and lumbosacral region. There Avere ap]))‘oximately thirty
or forty black ])ubic hairs on each .side, measuring one inch in length.

There AA^ere no signs of voice change, axillary hair, or brea.^t develop-
ment. The labia AA'cre enlarged. The clitoris aaui.s AAmll formed.

Laboratory jirocedures : The folloAA'ing laboratoiy tests Avere done and
all AA'ere found to be entirely Avithin normal limits: urinalysis, complete
blood count, blood sugar, blood nonprotein idtrogen. blood calcium, blood
plio.sphorus, Kahn, Imsal metabolism. Blood cholestei'ol Avas increased,
being 241 mg. per 100 c.c. of blood. This test aa^s rej)eated after tAvo

days and the amount Avas 230 mg. per 100 c.c. of blood. Bio-assay of the

lu-ine AA’as negatiAm for estrogens and andi-ogens.

Roentgenogram of the .skull reA'oaled a normal sella turcica. Roent-
genogram of the chest for thymus AAms normal. X-ray of the abdomen
yevcaled no abnormal shadoAv.s in the adrenal area. Roentgenogram, fol-

loAA'ing air injection in the adrenal area, did not rcAmal signs of abnoi'inal

shacloAA's. X-ray study foi* osseous dcATlopment roAmaled an adA^ance of

one to tAAm years.
Coui'.se: On Jan. 5, 1939, at the age of 8 years, 6 months, an cx]dora-

tory operation aauis done. The uterus AA’as found to be small J'oi- a child
of the patient’s age. The tubes Avere normally dcA-eloped. The OAmries

appeared to be normal, about 0.20 cm. in length. The surface Avas

smooth. Five or six pink follicles shoAA'-cd through the surface, but there
mere no A'isiblc corpora lutea. There AAms no enlargement of the ad-
renals. No physical findings at the exploratory operation explained the
sex precocity.
The patient Avas last seen Aug. 7, 1940, at the age of 10 years, 1 month,

and the folloAAdng measui’craents AAmre recorded at that time.

Wei gilt

Height
Span
Upper measurement
Lower irieasnrement
Chest
Abdomen

ACTUAI,

60.0 pound.

s

47.0 inches
48.0 inche.s

25.0 inehe.'.

22-0 ini-hes

24.0 inches
22.0 inches

XORir.Vn A’ARLATIONS

.56.2-71.0 pounds

.51.2-54.8 indies
50.7-54.5 inches
25.5-27.9 inches
25.1-27.5 indies
25.0 inches (optimal)
21.8 indies (optimal)
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Examination revealed that there had heen a slight hut definite increase
in pubic hair. The breasts still showed no signs of development. An
occasional axillarj^ hair was noted. The musculature and build were
still of the masculine tj^pe.

The mother reported that the masculine tendencies decreased and the
feminity increased.

Summary .—This girl, aged 8 years, 4 months, displayed signs sug-
gesting mrilism. Adrenal tumor was suspected, but exploratory op-
eration revealed no adrenal enlargement. The discrepancies, when com-
pared vdth the other two patients, were lack of increased statural growth,
no change in voice, and only moderate enlargement of the clitoris. Her
behavior was masculine.

Discussion

The clinical manifestations of the three eases vary considerably, but

the factors common to all of them are sjnnptoms appearing in early

childhood; all females; premature sexual development; virilism; rapid

growth; evidence of disturbance of adrenal function; normal gonads,

and lack of evidence of tumors in the region of the third ventricle or

pineal gland
;
no increase in androgens or estrogens.

Pseudohermaphrodism was eliminated from the diagnosis because the

children were normal at birth. In Case 1 the adrenal tumor might have

been present at birth, though no symptoms indicated it until the third

year of life. In Case 2 the metastatic tumor in the adrenal could not

have preceded the visible lesion on the cheek discovered at the age of

4 months. In Case 3 the time of increased adrenal activity remains in-

definite, the signs of virilism were less conspicuous, and the diagnosis of

virilism may be questioned.

Sex precocity is more frequent in the female. All of our patients

were females. In a previous report by one of us (K. L. S.) females pre-

dominated.

The age at which functioning sexual organs developed varies widely.

The accepted average of 13 to 14 years is computed from a wide range.

One he.sitates to state the earliest age at Avhich sexual development may
be considered normal, but he may be guided in the individual problem

by comparing general body development and function. In the three

cases reported, sexual development may be considered premature because

it is not proportional to the other structures and functions. Prema-

turity was manifested by the rapid development of the genitals, rapid

growth, and osseous development.

Virilism in the female signifies sex reversal and is comparable with

sex precocity in the male. It was manifested in all three patients by

change of voice (mo.st conspicuous in the patient in Ca.se 1), hirsutism,

enlarged clitoris, masculine contour, and masculine behavior. Accepting

the criteria for diagnosing virilism as the appearance of at least tivo of

the signs (change of voice, enlarged clitoris, and hirsutism), the patients

in Cases 1 and 2 qualify. In the third patient (Ca.se 3) hii-sutism was

conspicuous, the enlargement of the clitoris was only moderate, and the

voice was not changed. In retro.spect, this patient .should have been ob-

served longer before operation was advised. Negative findings in the

adrenal and ovary facilitated the sub.scqucnt treatment.

Hegarding the operative approach to a su.spectcd adrenal tumor, the

abdominal incision offers several advantages. By the lumbar route,
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both sides must be opened to locate the tumor, to insure that one

adrenal is normal, and other viscera cannot be explored. A small in-

cision at the level of the umbilicus permits exploration to determine the

location of the lesion. If an arrhenoblastoma is found in an ovary, the

incision can be extended downward to expose the ovary satisfactoril3^

If an adrenal tumor is found, tlie incision may be extended upward and

the adrenal can be satisfactorily approached. Thorough exploration af-

fords valuable information that would be lost if tlie lumbar route were

used.

Mild degrees of virilism are not uncommon, but among aU of those

observed, only the two reported herein have been definitely associated

with adrenal tumor. The series is loo small to permit assuming definite

criteria for the differentiation of virilism with and without adrenal

tumor. ]\Iy impression at present is that those with tumor tend to

progress steadily and more rapidly than those with a milder type of

virilism. It is hoped that as more eases aceimiulate in the literature, the

means of preoperative diagnosis will become more accurate.

Discussion

DB. J. P. GBEENHILL, Chicago, III.—At the present time the subject of

pubertas praecox or sex precocity is in a stale of confusion. In many cases of

sexual precofeity the etiologj' can be detected and removed, but in a largo number the

cause cannot be be found except at autopsy. Some cases are associated with signs

of virilism such as the ones reported by Pratt, but in most instances of sex precocity

virilism is absent. Likewise, whereas adrenal tumors were present in Pratt's cases,

the majority of cases of pubertas praecox have no involvement of the adrenal gland.

A survey of the literature reveals numerous case reports and a few reviews of

the reported cases with attempts at classification and explanation. There is no

semblance of unity concerning the total number of cases reported. One author! main-

tains that more than 500 cases have been reported, whereas only four years previously

two other authorss were able to collect only eighty cases from the literature. Ac-

cording to Deimis, premature puberty is preceded and accompanied by an acceleration

of skeletal development and of ossification. Therefore children who have reached

puberty at a very early age are far above the age standards in respect to all body

measurements. Their bodily proportions resemble those of the adult, but the de-

velopment of their nervous system seems unaffected by these changes and is com-

patible with their chronological rather than their physiologic age. A study of twenty-

five children who reached puberty before 2 years of age revealed that they did not

walk earlier than other children. Of Keene and Stone’s collected eighty cases of all

tj’pes of pubertas praecox, GO per cent were girls.

The causes of sex precocity may be divided into the following four groups:

1. Those associated with adrenal tumors like the cases reported by Pratt. In tins

group there are more females than males. Most of these cases have associated

virilism, such as hirsutism, enlarged clitoris, and marked muscular development.

2. Those due to ovarian tumors. Various types of ovarian neoplasms have been en-

countered including malignant teratoma and carcinoma, but in most cases the tumor
is of the granulosa-cell or of the theca-cell tj'pe. Yoimg girls who have granulosa-

cell tumors menstruate but they do not ovulate
j
hence they cannot become pregnant.

Lulls claims that only sixteen cases of ovarian tumors have been reported in very

young cliildren who showed signs of precocious puberty. He reported two cases of

Ms own.

3. Those associated with lesions of the brain. Tliis is a heterogeneous group be-

cause it includes cases of pubertas praecox associated with ventricular cysts, tumors
of the tuber cinereum, tuberous sclerosis of the brain but especially hydrocephalus
and disturbances of the hypophysis and pineal body. Among 177 cases of pineal
body tumors collected from the literature by Bing, Globus, and Simon^ there were
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Iwonty-one e.'iHO.« of piilioitiis pracoox but only ono was in a fonailc. Dorff ainl

Shapiro" suggesled tlial chronic iTici'easerl intracranial pressure with coni])ression

ol tile hypothalaniic-infunclilnilar-liypojihyseal jialhway is the slarlin}^ jioint of

Ihc (levelojirnent of the jirecocious state. Iv rails, fjiiotei] liy J)or(r aiirl Rhajiiro,^ inaiii-

tained that in patients witli neoplasnis of lln,- brain and meninges and in patients

witli clironic liydroceplialiis associated with chronic increases in intracranial pressure,

the anterior lobe of the pituitaiy gland becomes either overactive or underactive,

depending on the particular changes that have occurred in the hypothalamic region.

In 83.3 per cent of Kraus’ ca.ses with increased intracranial pre.ssure, the ovaries

showed niicrocystic degeneration. In 00.3 per cent the follicle-stimulating hormone

was increased in the blood and urine. Some patients gave jiositive .Aschheim-

Zondek tests. In the group of cerebral lesions Novak includes Albright 's .syndrome

which consi.sts of disseminated fibrosis of the bone, e.vtensivo patchy, cutaneous pig-

mentation, precocious growth and (in females) precocious pubei'ty. Albright''* found

(he ratio of females to males to be 3:2. Up to 1t)34 thirty-four cases of .Albright 's

.syndrome had been reported in the literature.

4. The cons-litiiiioinil hjpr named and gniphically described by Novak. r I agree

with Novak that this is the most common ly|)e of jirecocioiis jmberty. These patients

develop a very early puberty without delect:ible disturbances in any endocrine gland

or any organ of the body. Novak believes that the reason these children skip part or

all of their childhood is that there is :i disturbance in cenain gene.«. 7'he remark-

able fact.s about the constitutional cases of precocity are that the children remain

hetilthy and lire on .as do the girls who begin jmberty at the fuMomnry times and

they not only inen.struate but also ovulate at le.ast soon after the menses are well

established. Therefore they are cap.able of becoming jiregmml ;it an early tige, I

further .agree with Novak that all the c.ases of jiregnamy which h;ive lieen reported

in girls from -1 to tl years of age have occurred in constitutii.nal cases of .‘•ex

precocity. While great interest is centered in the grouj) of constitutional cases by

the jiarenfs, siblings, reljitives, and doctors during tlieir early cliildhood, after the

age of 10 or 11 these youngsters do not differ from tin* giils who have had their

puberty at the proper time.

Of what jiractical v.alue is fliis knowledge of 'he classification of ihe causes of

se.x pri’cocify? The most curable group is that due to gr.anulosa-cell and theca-cell

tumors, but such cases are very r.are. In most of tliesi- cases rmnoval of the ov.arian

neoplasm results in cure, but we must remember tiia.t these tumors u'e maligiuml.

The second grouji of cases where at least some of the jiiitienfs may be restored to

tlieir nornuil se.x status is the t.vpe ti.ssociiited with :idrenal tumors. Hence in case>

where no ovarian tumor is palf/able and certainly when signs of virilism, jiar/iculaily

liir.-iitism, are jireseiit. it is justifiable to jierform an e.xjiloratory ojier.-il ion in the

ho/ie of tin<ling an Jidrenal tumor. 'I’he most hojieless i-a^es are those in wliicli there

is a lesion of the brain. Even if a correct iliaguosis can be made before death, Ihe

prognosis is gr.ave.

Ill the constitutional groliji of e:i.>-(‘.- no treatment can be carried out to oveicoine

the se.x jirccoeitv. Howevi'r, since the secondary se.x ch.iracteristics of llii“-e

voungslers mah'e them attractive to mature boys and ailiill men, tiny must be i-aie

fully guarded against crdtal imlulgcnce.s. Not only are theje dangeis of venereal

iufeetiou and ji.-ychii- etfects, but .also risk of firegmincy because Ihe-e children

ovulate in contrast to the cases in the other groujis. .''irice sex joeeocity is moie

<011111100 than is gener.-dly lielieved, we :is gym* ‘ologists .-hould acijuaint otircclvc'-

with the av.'iiiabh* knowledge of this subject so tiiat we can coojienite with the

jiediatricians ;ind parent^ in the caie of thc,.e ehihlien.
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DE. EAllL i^OVAIC. BALTiitonE, Mi).—The distinction 'ivhicli oynecolo«ists most

frequently must make in tlie.«c cases of precocious puberty is between that of the

granulosa-cell tumor variety and that of constitutional type. The other possible

causes are, as a rule, readily eliminated, sometimes almost at a glance. For example,

in the adrenal cases, such a.s those reported by Dr. l^ratt, a precocious puberty char-

acterized by heterologous sex characters is exhibited. They show hypertrichosis, but

tlie hair growth involves not only the genitjils and axillae, but usually other parts of

the body, like the abdomen or extremities, with at times tufts of hair on the back.

In the granulosal and constitutional 'cases, on the other hand, the hair is apt to be

limited to the genitals and axillae, just as it is in the girl at normal puberty.

Again, in the adrenal cases there is often marked hypertrophy of the clitoris,

which is never seen in the constitutional or granulosii-cell tumor cases. Finally, the

])re(;ocious development seen in the adrenal cases is associated in only a minority of

cases with precocious menstruation, a characteristic manifestation in the other

two chief varieties.

The pineal tumor group, the tumor usually being a teiatoma. does not concern

the gjmecologist, since, with one possible exception, all known instances have occurred

in males. Furthermore, the i)reeocious changes are piobably due to involvement of

certain brain areas rather than of the pineal body itself. Other causes of precocious

puberty, such as tumors of the hypothalamic areas, are commonly characterized by

definite cerebral symptoms far graver than the precocious sex changes.

The granulosa-cell tumor variety pre.«ents changes like those we might expect from

the administration of large amounts of estrogen to infants or young children, and

the menstrual bleeding which they show is purely estrogen-induced and not of course

associated with ovulation. In this imiJortant respect they differ from the far more

common cases of constitutional or genic typo, in which ovulation does not occur, and

precocious pregnancy is therefore possible. "Unless one can actually palpate an en-

largement in one or other ovary, one should lean toward the latter diagnosis. Dr.

Greenhill has kindly alluded to my recent publication on this subject in which a

report was made of nine such cases which I have observed. Another instance has

been encountered since the publication of this paper.

HABITUAL ABORTION-

Jaimes Knight Quigley, IM.U., P.A.C.S., Rochester, N. Y.

TliP inaliility o£ a Avomaii to pursue a pregnancy to its I'ruitiou, the

liirth of a cliild which has a chance of surviyal, is of importance not

only to llie individual involved liut also to a nation whose birth rate is

low. To the individual, a -repetition of this accident several times is a keen

disappointment bordering on the tragic, and in her physician it creates

a sensation of frustration and of his inadeciuacy. Taussig says: “flow
much human happiness is involved in the saving of these fetal lives

!

What greater triumph than to bring to pass the birth of a living child

l)y a mother who for years has had her hopes thwarted by habitual

abortions!”

The causative factors of repeated abortions ai-e not well understood,

but, according to ])i-esent ideas, might be summarized in Iln-ee groups:

1. Maiernal. a. Pelvic Organs.—^iMalpositions, tumors, infections,

lacerations of the cervix, and an endometrium incapable of proper de-
cidua formation permitting satisfactory nidation.

at the Eifty-Sixth Annual Meetin-; of the .\incrican Association of Obste-
U'iiuatis, Gynecologi.sts and Abdominal Surgeons, Hot Springs, "Va., Sept. 7, .S, and
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b- General.-^ Syphilis, toxic agents siicli as alcoliol, lead, and phos-
phorus, anemias, dietetie deficiencies (avitaminosis), and endocrine dis-
turbanees; under this last heading can be included lijTpothyroidism and
hypei’thyi’oidism, and deficiencies or imbalance of estrogen and eorpus
luteum, and possibly blood incompatibility between the husband and
wife. We may yet learn that there exists a condition similar to the Rh
factor responsible for erythroblastosis.

_

2. Paternal .—Excessive sexual activity or sexual exhaustion. Infec-
tions : syphilis, gonorrhea, prostatitis. Endocrine disturbances : hyqio-
thyroidism and hyperthyroidism.

3. Ovum .— condition of the ovum incompatible ivith its continued
uterine life; this has been called defective germ plasma. Hertig and
Edmonds found abnormal ova in 47.4 per cent of 53 consecutive cases of
spontaneous abortion. Whether these abnoiTual ova are due to abnor-
malities in the germ cells or to developmental environment such as an
unhealthy decidua is unsettled. It is possible that either or botli may be
operative. If this is true, it would seem that the latter might be sus-
ceptible of correction.

,
Management

Prior to the present treatment of repeated abortions, the care of

this condition Avas limited to months of absolute bed rest. This Avas

often ineffectual and Avomen aborted during long periods of such im-

mobilization.

The husband and Avife should be subjected to as painstaking investi-

gation as that undertaken in the diagnosis of sterility. There is a cor-

relation bctAveen these tAvo conditions. Women infertile because of

OAmrian failure, Avho later conceive, often abort due to the cause of

their sterility. Appropriate treatment should folloAv the discoA’-ery of

any possible causative factors. The correction of a retrodisplaced

uterus is best done before conception Avith the fitting of a pessary.

Too much manipulation of a pregnant uterus may defeat our object.

In the majority'' of cases, hGAA-eAmr, no local causes are found, and the

management resolA^es itself into measures aiming to correct deficiencies

of endocrines and Autamins. The patient should be instructed to

refrain from exertion on the days of her first four missed menstrual

periods. Intercourse should be interdicted for four months. The

entire subject should be carefully explained to her; she should be en-

couraged, but no absolute promise of success should be given. Because

of the intense desire for children, these patients are usually coopex’atiA’c.

Progestin by intramuscular injection, 5 units cA'ery four days, is

begun after the first missed period. In case of any'- bleeding or pelvic

pain she should be put to bed and the fref|uency of the progestin in-

jections increased. Morphine is not indicated, but simple sedatiA'cs

can be used. Peroral administration of anhydrohydroxy'progesterone

offers a more eoiiA'enient method of therap,y. Hamblen belieA’es it to

be as efficient as the intramu.seular injection of progestin. Soule,

Krohn, and Greenblatt concur in this. Still another method should,

because of its simplicity^ and economy, receive further trial, that of

pellet implantation described by' IMishell. Interruption in the third

trimester of pregnancy initiated by' contractions or rupiurc of the

membranes may be due to the preponderance of estrogen. Proge.stin

is indicated and may act as an antagonist to prevent premature labor.

Results

Of the 30 patients treated, 28 delivered living,

at full term and 6 betAveen 7Vj and 8-;4 months.

normal chihlren, 22
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Table I. Eesults in Thirty Cases of Habitual Abortion Treated
With Progestin

NO.

LENGTH OF PREVI-

OUS PREGNANCIES
IN MONTHS

WEEK
TREAT-
MENT
BEGUN

WEEK
TREAT-
MENT
STOPPED

Abortion
THREAT-
ENED
THIS
PREG-
NANCY*

WEEK
threat-
ened

RESULTS

I 3 4 174 P 10 9 mo. normal child

2 31/0 , 9, 9, 11/0 ,
3 8 35 P and H 9 84 mo. normal child

3 9, 9, 2,

3

14 16 P 12 9 mo. normal child

4 4% 5 26 H 13. 9 mo. normal child

5 9,9,9, 3 8 15 P and H 9 9 mo. normal cliild

6 9, 8, 21/2 , 3, 3, 2y2 21 9 mo. normal child

7 9, 7 35 P 6 and 31 8 4 mo. normal child

8 9, 4,
31/2 ,

9 9 H 7 9 mo. normal child

9 5, 8,8 6 31 P and H 12 8 mo. normal child

10 3,3,3 33 P 5 9 mo. normal child

11 4y> 28 P 8 9 mo. normal child

12 ! 4
,
9

,
2 ,

3 • 16 H 7 9 mo. normal child

13 9 , 2y2 14 9 mo. normal child

14 3
,
41/2 ,

3
,
sy. 16 P and H 4 mo. aborted another

15 9 , 9y2, 31/2 ,
31/2 ,

17 9 mo. normal child

syo, 31/2 ,
31/2

1

16 iy2,2 5 23 H 16 84 mo. normal child

17 5
,
9

,
2 ,

4

21 9 mo. normal child

18 21/2 ,
21/2 34 P 25 9 mo. normal child

19 71/2 ,
4% 16 H 5 8:} mo. normal child

20 2% 17 P 14 9 mo. normal child

21 8, 9%, 3 3 17 9 mo. normal child

22 2 , 3y2, 9,

2

5 26 9 mo. normal child

23 9
, 5 , 9,

2

4 12 P and H 5 9 mo. normal child

24 21/2 ,
31/2,

2

5 15 P 6 9 mo. normal child

25 9 , 2,2 4 25 P 17 9 mo. normal child

26 9
,
9

,
2

,
31/2,

2

6 24 5 mo. missed abortion

27 9
,
2 , 2,

3

4 26 9 mo. normal child

28 3
, 3,3 6 32 84 mo. normal child

29 4 6 30 9 mo. normal child

30 9
, 3,4 11 30 P and H 7 4 mo. normal child

*P = Pain.

H = Hemorrhage.

Table II. Collected Resui.ts in Progestin Therapy in Habitual Abortion

AUTHOR CASES FAILURE SUCCESS
PER-

CENTAGE
SUCCESS

Kotz, Parker, and Kaufman (collected cases) 273 57 216
Kotz, Parker, and Kaufman (oivn cases) 42 5 37
Davis, Hamblen, Cuyler, and Baptist 24 8 16
Mason, L. W. 19 2 17
Quigley, J. K. 30 2 28

Total 388 74 314 80.9

One failure, Case 26, was that of a woman whose first two pregnan-

cies terminated at term uneventfully, but whose third, fourth, and

fifth pregnancies resulted in spontaneous abortions at between two

and three months. During her sixth pregnancy she received progestin

from her sixth to twenty-fourth week, when she had a missed abortion

of a three and one-half to a four months’ fetus.

Another patient, with a history of four previous abortions and no

living children, aborted at the fourth month and since then has had
the same experience under the eare of another physician, making her

sixth abortion, all occurring at the end of the fourth month. Five

patients required progestin to prevent the onset of labor at seven

months; three of these delivered in the ninth month and two at full

term. Early threat to abort was common in this- series; five had
hemorrhage only, none had pain only, and five had pain and hemorrhage.
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Oi: 1hos(! oases Jiaviiiy Jiarl only one jJTovions aboi-tioii, two Jiad becMi

li-eated foi' stei-ilily, a. eondilion aldii 1o liabilua] aljortion and in wiiich

abortion can be pi-edieled. The otlicM's wei'c incliidod for two I'oa.sons;

symptoms of aboi-tion in the present, pi-esnaney, oi- previous premature
iiiboi-s. Utci’ine cnrettement was done in tliree eases of this sej-ies in tlie

boi)e tliat an endometiinm would i-esnll more I'avoraljle to nidjition.

hour having’ metjibolism i“ites Ijolow norJinil wm'e ^iuen tliyi'oid exli’iief,

x\jl eases received progestiJi Ijy intramusculai' inject ioji in doses vaiyinff

fi’om 1 to 5 units every three or four days.

The incidence of habitual ahojfion is not hig’h; the number of cases

j’cported by one physician fiom his own exijcriencc is limited. For this

reason, I have collected the published experience of many othei's who
have employed pi’o^e.stin prophyladically.

Discus.sion

The object of this i-eijoi-t is not to conti-ibutc anythin''- new to the

understanding of this condition, but to bi-ietly i-evicw a sci'ies of cases

which were ti-eated successfully, it is believed, by a method whieh had
j’eceived Avide acceptance. ))ut Avhieh reecnUy has boon challenged.

Taussig in his- book Ahoriion says: “No method of treatment for tiic

pi'cvention of aboi-tion has been attended with as much success as that

of endoci'ine thci-apy.” It is ti-ue that much of the ci'itici.sm of this

thci'a])y has been directed again.st. its emi)loymen1 in thi-catcned jibor-

tion rathei' tlnm pi-ojjhylaxis again.st J)a))i1ual Jiljoi-tion; ncvei'thcle.ss,

the principles upon which it is founded apply to both condilion.s.

Paine questions the validity of the expei’imcnts by .'\Ioir to jjrovc the

sedative effect of pi-ogestin ui)on the utcifne musculatui-c. This as-

sumes that the only function of the coi'))ns lutcum is to ju'event utei'inc

conti'actions. ignoi-ing its iiction .in faA’ojang nidation. Aside fi'om

biboi-atory evidence pi'ogcstin is knoAvn to i-elieve aftei-jjains and false

laboi- jjains (painful Braxton-Ificks conti'actions), both due to utei'inc

conti-actions. Hamblen, aftei' pi-cgnanediol detei-minations in pregnant

women, concludes as a i-csult of these observations lluit the Jidminis-

tration of pi'Ogc.stin is not indicated. “Any beneficial effect, which

thei-apy Avith pi'Ogestci'one po.sse.s.ses in the ti'catnicnt of luibitiud abor-

tion, cannot be explained upon the basis of its eomjdenient ing defieits

in progestin pregnanediol metabolism.”

Jd'oof of the sedative effect of ijrogcsiin upon the ulcj-iis is not ad-

duced hei'c excc])t in a clinical nuinncr. Jai'Jiiiss. Moii-. ami others have

demonsli'aled this by the int I'autei-ine use of the bag.

Coincidence might be cited as a I'ca.son for the hirih of living chil-

<lrcn to Avoinen Avho had prcA'iously ha<'l ii’om Iavo to /ia'i* spontaiu'ous

abortions: in other woi'ds. these jii-egniincics unti-ealcd would have

])ur.sncd a normal coui'.s(*. d'hc re.sults in at b'ast IwidA'c oi fhesc* <'ase.s

wi'i'c loo stJ'iking to admit of this <‘xpianal ion. .Asi'h* from lliis. tAvo

of these women sub.si'qucntly tried to go fhi'onvh the ti-rm AvifhonI

ti'catment and failed.

It has been claimed that the re.st ju'c.scribed for these iialienis might

be the therapeutic factoi-. Two arguments against this ai'c: first, it

v.-as minimal. The only bed rest advised av.-js foi' ;i part of the time

each day of the first thi'ce mi.ssed menstrual periods and not ail of
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them had even that. Second: We all have seen women, on absolute

bed rest for four or five months, abort Avhile in bed.

Objection to the pi’cvention of habitual aboiiion lias been raised on

llie ground that abortion is Nature’s method of disposing of imper-

fectly formed fetuses, and therefoi-e the pi’eservation of iiregnancy

should not be encouraged. There is. of course, this possibility, a risk

which must be taken. There is much evidence in favor of an increased

percentage of fetal abnormalities in children born at term after threat-

ened abortion early in pregnancy. This tendency probably does not

exist to the same degree in habitual .abortion as in threatened abor-

tions. Fortunately there were no abnormal children in this small

series. Had this fear been acted uiion, few of these twenty-eight

couples Avould probably haAm children today. Another objection is

that of the cost of the substances employed. Were this compared to

the expense iiiAmNed in the adoption of a baby, it Avould be insignifi-

cant, and most Avomen prefer a child of th'eir OAvn. One moi-e criticism

is that this plan does not alAAmys succeed. Is there any therapeutic

measure that is infallible? Absolute promise of success should neA''er

be made, but eAmn a 50 per cent chance Avould be accepted by most

Avomen.

The only cases of threatened abortion here reported are those cases

of habitual abortion under prophylactic treatment Avhere hemorrhage

or pain or both occurred. Tlie threat in all but two of these subsided

and they Avent on to term resulting in the birth of normal children.

The prophylactic treatment of repeated abortions instituted as soon

as pregnancy is diagnosed is quite a different matter from the treat-

ment of threatened abortion. Both l\Iall and Hertig liaA^e shoAvn that

approximately 50 per cent of all early abortions are due to fetal fault

or imperfection. It is also knoAvn that fetal death antedates by days

or Aveeks the onset of symptoms in many eases. From this Ave can

conclude that treatment by rest, sedative, progestin, or any other

means does not offer as much hope of success as treatment begun be-

fore the appearance of symptoms.

To determine the A’iability of the early fetus, Rutherford does an

aspiration biop,sy of the decidua of the loA\-er uleilne segment and says

that the normal A'iable fetus is not apt to be expelled by the instru-

mentation involved. There should be some hesitancy in adopting this

diagnostic procedure in the repeated abortion case Avhere little man-

ipulation is needed to inaugurate hemorrhage or contractions or both.

Conclusions

1. TAventy-eight of the thirty Avomen Avho Avere habitual aborters

under treatment Avent to full term or near it, and gave birth to normal
children.

2. Uterine curettage Avas done in three cases, and in four cases thy-

roid extract Avas giA’en.

3. Successful termination of a pi-eginincy treated prophylactically

against aboi'lioii does not guarantee lidl tcM'in in a subsequent preg-

nancy untreated.

4. Tavo possible fields for further investigation as to the cause of

re])eated abortions are: (1) The quantitatUe relation between the
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estrogen and corpus lutenm secretions, (2) Blood incompatibility of
husband and wife similar to the Rh factor in erythroblastosis.

5, While there is some question from experimental evidence as to the
value of progestin to prevent abortion, the writer feels that the results

reported by many careful observers warrant its continued use at least

until a better method is evolved.
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Discussion

DB. A. K. PAINE, Boston, ^Ma.ss.—^Dr. Quigley frankly states that his employ-
ment of progesterone was based on numerous published reports of its successful

use in the treatment of habitual abortion. Because he entered into no extended
discussion of the rationale of progesterone therapy in such cases, discussion per-

haps could properly be limited to case reports, in general and in particular.

A review of thirtj'-six articles on habitual abortion discloses an interesting

variety of therapeutic agents. Exclusive of the usual bed rest, sedatives, etc.,

the list includes the progesterone.s, vitamins E and K, thyroid, placental extract,

anterior pituitary-like hormone, estrogens, pregnancy scrum, sodium iodide, and

organic arsenicals. Exclusive of the progesterone series, the average success rate

of this intriguing therapeutic display was approximately 80 per cent. Proges-

terone on the other hand, used alone or in various combinations, even though some

authors reported a 100 per cent success, curiously had an ai'eragc success rate of

only 74.5 per cent.

The extract of corpus luteum .scries is not included in these progesterone per-

centages because of some question as to whether it represents a source of the

latter, or something else.

As long as results arc satisfactory, it is probably cajAious to wonder about

combinations of therapeutic agents, progesterone with vitamin E, thyroid, etc.,

and to which in such instances the success should be credited. We are thankful

that in Dr. Quigley's cases this question arises infrcquentlj'. 'Three had a prior

curettage. Most of us, I suspect, would be glad to give Bill credit to the proges-

terone, hojjing thereby to forget that not so long ago a prior curettage was a

sine qua non in the treatment of habitual abortion. But ivhat of the four cases

with an accompanying thyroid thcrapj'? We have been repeatedly reminded of

the importance of thjToid d3’sfunction in tliese cases, and White reports a 90 per

cent success with thj'roid extract. ^

Studving case reports, one is consciou.s of anotlicr insistent question, rather

sophomoric perhaps, but wliat is meant In’ the term habitual abortion? Ilortig

suggests that a patient .should have at lea.st (iro j.rior consecutive .spontaneous

abortions before she can be termed an Iiabitua! aborler. ./avert and Slander

rccentlv stated that their criterion was three prior con.secntive abortions. Is not

something involved here bevond a mere academic interest in terminologj' from the

standpoint of dependable stati.^tic.s? Jinny reported series w,fh high success rates

include cases which, have had but one previous abortion.

prc'^nancv with a history of a previous abortion, premature deliver!-, or a

long perTod of .--terility certainly funii.she.s reason for considerable anxiety and
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the physician is justified in emplojdng procedures he believes may minimize un-

fortunate possibilities. When such a pregnancy terminates successfully, it is

natural perhaps to assume or believe that, without the specific treatment, the

patient would have aborted. If she had aborted, she would then be an habitual

aborter. But the use of such intangibles and the assumptions based thereon to

attest statistically the value of some treatment is open to a good deal of question.

It stands to reason that success percentages will be measurably higher if cases are

included as such, which are not in fact repeated aborters.

There also appear frequently in reports of- some highly successful treatment

for threatened abortion numerous cases which did not have the most common,

characteristic, and usually the -first sj’^mptom of threatened abortion, namely bleed-

ing. Dr. Quigley is to be commended for excluding this questionable group from

his series.

We have at present no convincing evidence that all or any habitual abortions

result from a progesterone deficiency, nor have we any definite evidence that

progesterone administration will correct such a deficiency if it exists. On the

contrary, such evidence as we have, Hamblen’s work for instance, seems to indi-

cate it will not.

The empiricism which progesterone therapy at present represents could well

remind us that for a time, based on successful case reports, an' early commercially

available anterior pituitary-like hormone was also widely exploited as a last word
in the treatment of habitual abortion.

DE. PEEDEEICK H. FALLS, Chicago, III.—^In 1934 when we began to get in-

terested in progestin, one of the drug companies went to considerable expense to

produce what was called "corlutin” which was standardized by the use of the

virgin rabbit’s uterus. Two of my associates and I started to use it. We soon

began to see that in women who were beginning to abort and received these injec-

tions, something happened. In about 1934 we reported forty cases, some of which

were habitual abortions, witli a very much higher percentage of salvage than any of

us had seen. We had 86 per cent salvage in a group of women who had had 85 per

cent failures in previous pregnancies.

About the follovdng year 1 began some studies with an intrauterine bag which

was inserted into a seven-day puerperal uterus connected to a kymograph. I in-

jected an ampule of pituitrin which was followed immediately by uterine contrac-

tions. I waited for about five minutes to get these contractions well established and
then I injected some of this “corlutin.” The uterine contractions within five min-

utes stopped and remained so for about twenty minutes. I used another ampule of

pituitrin and another and they did not start again. I drew the conclusion that this

material inhibited contractions of the uterus produced by the posterior lobe pituitary

extract. For the first time I felt that the clinical results we had obtained had a

foundation that could not be ascribed to wishful thinking.

The expense of the oily preparation was too great and we wondered whether the

cheaper, -n-atery suspension of the corpus luteum had this contraction inliibiting

material in it. We used the watery extract and found that by using more of the

extract (about 10 to 1) we got practically the same response. When we first began

to use the oily extract it was furnished to us in %5 of a rabbit unit. We asked for

a more potent ampule and they made of a unit and with that we got better

results. Then we thought that about 1 c.c. of the watery extract would be about

equal to the I/Jq of the oily preparation. So we continued our experiments using

larger volumes of the extract of the corpus luteum, we found that we got good re-

sults with the watery extract and that the cost to the patient was less.

We then collected a series of close to 500 cases of threatened abortion in the

County Hospital and the Eesearch Hospital and in one private practice. We found
that the salvage from abortion amounted to about 85 per cent in the three groups.

Then we stopped using the lutein extract at the County Hospital but treated the

patients otherwise exactly as before. We found that the salvage dropped to only

about 40 per cent. Then we went back to the injections and found that we got the

same results as before.

Our conception of the value of this material is therefore based on clinical experi-

ence, and on the evidence that by the use of both the aqueous and the oily extrac-

tions of corpus luteum you can stop human uterine contractions stimulated by
pituitrin. We feel that these contractions are an important factor in the mechanism
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of abortion. 3'bfteeu per cent of the cases still aborted and I think Ihat will

always be true. I do not think any one can every sloij abortion cases 300 per cent.

This report of Dr. Quigley is exactly what one rvould expect if he has had aiiy

experience with tills treatment in this condition. All over the country^ men arc
using this material and with very good results. I’ersonally, my mind is made uji

oil the basis of what I have told you. Doth clinically and in the laboratory this

material gives results that I have not seen in the treatment of habitual or threat-

ened abortion when it is not used.

33B. AMLLAllD 31. COOlvE, Gaia’kstox, Tjk.va.s.—About twenty-four years ago 3

reported a series of seventeen cases of what we considered true habitual abortion.

In this series, all of the patients were found to have hyjiothyroidism'. All were jnit

on adequate doses of thyroid extract and fourteen of the initients went through to

term. Two jiromjitly aborted within two weeks after they had voluntarily stopjied

taking tliyroid. One of these two later continued the treatment throughout preg-

nancy and was successfully delivered. Several of these and subsequent patients have

had more than one baby while on thyroid therajiy. It goes without saying that this

extiaordinary jiercentage of success has not been maintained.

tVith regard to the causes of abortion one of onr histologists has made an inten-

sive study of all our suitable material, and found that about So per cent of the

spontaneous abortions showed definite evidences of fetal or placental maklevelop-

ment. Only about 35 per cent were duo to apparent changes in the maternal organ-

ism of one sort or another. 3n studying the rare cases of true habitual abortion,

however, there was a very low jiercentage of fetal abnormality and a slightly higher

jiorccntage of maternal abnormality. One might expect habitual abortion to be due

to maternal disetise or dysfunction unless, iio.ssibly, the woman is continuously pro-

ducing defective ova.

A.S to the ctfectiveness of jnogesteione, I confess that on going over my first

series, I found the results similar to those in the untrctited series. Ucccntly I

learned from Dr. I'^alls that progestin extracted from the corjnis luteum is much
more efi’cctive than the synthetic yiroduct which we had been using.

When it comes to the general subject of abortion, not necessarily habitmil

abortion, there are many tyjies of abortion due to fetal abnormality which cannot

be corrected by yirogest crone. Xeither would it influence the tyjic of abortion

due to such ticcidents as placenta jirevia or abnqitio jdacentac, exccqit in so far

as it might lessen the irritability of the uterus to the extravasation of blood be-

tween uterine muscle fibers. It will be necessary to segregate as conqiletely as

possible the cases of abortion which are actually due to myometrial hyperirrita-

bility before a real evaluation of the efficiency of yirogcsterone can be made.

DK. FitAX K E. WllITACb’E, Xi;w Oui.ua.x.s, La.— 'I’he importance of the effect

of coitus on abortion is not given its pioper emphasis. .Several years ago on oiii

service in l-’eking, I ap|ioinled one of our staff women to (pieslion carefully these

]>atients as to how many hours yirior to the onset of a spontaneous abortion coitus

had taken jilace. In a remarkable number, although exact figures are not a\ ail-

able, there was a history that a few hours before simntaneous abortion coitus had

occurred.

floitus is mentioned in articles ami to.xibooks, but not as one of the important

ciiuses. We know thiit uboition is more ajd. to ttikc jihice at the time the jiiitient

would mcnstruiite if not jiregnanl. 'flic |»rogcsteione level may be affeeted at

that time :uid tlowc may be ti hormonal response from the net which may laise

the estrogen level, stimul.ating uterine contractions, 'riierefore, it is jiossible that

luiuiv of these abortions an* on a hormonal basis from coitus, tather tlmn meiel\

mechanical stimulation.

I was able to show reeeatly the iiiaihml etfcct of ])sychii' fai'tors on tlie hor-

monal levels, under the title of •‘War Amenonliea.'' in <!e.:eribiiig the etfoct of

liie bombings on women in .Manila. I fi-id that the elfeel of coiins a^ a stiimi-

iani in s|>ontai!eon- abortion,- is inipot la ol.

1»]:. AilTliri.’ II. i’.II.l-. ('l.mi.I.AMi, ItfUo. In Dr. (,»(iigle\ V pa(>''i and in the

disot!.--ions vhi.-h ha\<- Ddh.eed, I have be.-n surprised that .-o little was said

about tlio reipivert'-d ntiTiis. This fonipli.-at ion i- 1

1

i-meiidonsly ,a ei J.cila-d and
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even l)elitl]e(l by obstetricians who aie treating these cases. In my experience,

retroversion is one of the most comnion causes of miscari iage. T would never

think it ])roper to leave a ])regnant uterus in let I'oversion. 'fho position slioubl

always bo corrected and the uterus held in j)osition by a retroversion pessary.

As valuable as the form of treatment that has been described may be, I have

I)ersonally seen many cases in wliich there have been repeated miscarriages in

patients who have been treated by all the.se forms of therapy with no success

while the presence of a retroverted uterus has been entirely overlooked. Patients

of this kind may wear a ])essary and go through a normal pregnancy without any

medication.

Sometimes a patient may, on e.xamination, be found to have a perfectly normal

pelvic condition when she is not pregnant, but when she is six or seven weeks

pregnant to have a retroversion. Furthermore, I would not take for granted that

the patient Avill not have a retroverted uterus a week or two later Just because

it is normal on the first examination of pregnancy.

As valuable as this treatment is, and I believe that there is value in proges-

terone, one should not depend entirely on medication but should always correct

a retroversion of the uterus.

DR. QUIGLEY (closing).—I did mention retroversion of the uterus in my paper

and said that there should be care in looking after this condition, but perhaps

did not emphasize it sutliciently.

Di‘. Cooke’s discussion was very interesting to me in regard to pathology of

the ovum because it coincided with an opinion I have that this is less common
in these cases of habitual abortion than rve have thought.

I do not want to give the impression that I think giving progesterone is the

onl}’’ treatment for habitual abortion. All of my patients having a low metab-

olism rate were given thyroid. There is a function which progesterone performs

aside from preventing uterine contractions, for it plays some part in nidation and

has something to do with decidua formation.

DUPLICATION OF RIGHT KIDNEY PELVIS AND URETER
V/ITH EXTRAVESICAL URETERAL OPENING-

Russell J. j\Ioe, jM.D., Duluth, ]\Lixx.

(From the Drpnrivu n1 of Surf/rri/, Gynecotofiy amt Ohstetricf: of The DvJiilh Clinic)

The pre.senee of an ectopic ureter pre.sents a proltlem for tlie gyne-

cologist since tlie great majority of cases ]n'oducing .symptoms are

found in females. In 1936 Furniss collected and reported 240 cases of

accessory ureters with exiravesical opening. These included the eases

collected and reported by Killtanc, Campbell, Thom, Sargent, and oth-

er’s. Lowsley and Conroy have estimated tliat there ai-e approximately

300 such cases on record at tire preseirt time.

Ectopic ureters ar-e forurd more frequently irr females tharr in males,

the ratio beirrg aborrt 2:1. The reason for this is that in the female arr

ectopic rrreter usually opens distal to the ve.sieal .s]rhincter arrd produces

a dribblirrg ineorrtinence, while irr the male it usually opens proximal to

the vesical s])hmeter arrd is therefore asymptomatic. This drabbling

incontirreiree in females is found present since birth, but in spite of this

there is irormal emptyirrg of the bladder.

*Reacl at the Pifty-Sixth Annual ]\reeting’ of the American Apsoeiation of Ob.ste-
tricians, Gynecologi.pLp, and Abdominal SiirKCon.s Hot Sprins.‘=, Va.. .Sept. 7, 8. and 0.

rnrr.
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According to Thom’s series of 117 females A^^th ectopic ureteral
openings the locations were as follows: vestibule, 45; urethra, 37;
vagina, 32; uterus, 3.

Embryology

Embiyologically the secretoiy portion or . cortex of the Iridney is de-

veloped from an undifferentiated and unsegmented cell mass termed
nephrogenic tissue. The ureter, renal pelvis, and collecting tubules,

however, are formed bj'’ a separate “anlage” in the shape of a hollow
bud arising from the mediodorsal aspect of the wolffian duct. In the

4.5 mm. embiyo, the ureteral bud ma}’- be seen arising from the caudal
end of the wolffian duct; it lengthens and grows eranially to enter the

nephrogenic tissue forming a cap around its upper end which becomes
flattened as the ureter lengthens and forms the ma.jor and minor calices

and collecting tubules. As further growth takes place, the ureter and
wolffian duct acquire separate openings into that portion of the cloaca

which is destined to become the bladder.

The presence of an accessory ureter represents a regressive variation,

and its ureteral bud arises from the wolffian duet usually a short dis-

tance cranial to the normal ureteral bud. As the wolffian duct orifice

descends, the most caudall}’- placed, or normal, ureter is the first to reach

its position in the bladder. Because of a rotation and a growth of the

tissue between this ureteral opening and the orifice of the wolffian duet,

the upper ureter is carried caudalward so that it oftentimes becomes im-

planted at a point below the sphincter of the bladder.

Diagnosis

A dribbling incontinence of urine, in the presence of normal bladder

function, is pathognomonic of ectopic ureter when occurring in a female.

In the majority of instances this symptom has been present as long as

the patient can remember. In a fcAV reported instances incontinence

is present only when the patient is in the upright position. Mulholland

has reported a few eases of ectopic ureter in Avomen AAfiiere incontinence

AA'as not present. Judd reported the case of a 21 -year-old girl Avho had

diurnal incontinence during her entire life but had nocturnal incon-

tinence only during the first fcAv yeai'S. This led to an eri'or in diag-

nosis so that the first operation performed for relaxed bladder sphinc-

ter AAms unsuccessful.

IMueh patience and diligence are often necc.ssary in locating the orifice

of the ectopic ureter. Attempts to locate the orifice of the ceiopie ureter

Iw means of intravenous injections of dyes arc often unsuccessful be-

cause the fragment of kidney tis.sue drained by the accessory ureter may

be so small or its function so impaired by infection that A’ory little or

no dye A\'ill be excreted. An inti-aA'cnous pyelogram Avhich shoAv.s mul-

tiple pelves on one side, and this in the presence of incontinence, sliould

make one suspicious of an ectopic ureter. CrensluiAA’ .states that it is not

absoluteh' necessary to demonstrate the orifice of the ectopic ureter if

there is a history of dribbling and CAddence of duplication of the renal

pehds by intraA'cnous pyelography. Cysloscopie examination Avill usu-

ally demonstrate that the bladder and ureteral orifices are normal.

According to ‘Weigert’.s laAC the ureter draining the upper part of

the kidney opens loAver in the iirinaiy tract, and it is ahvays thi.s orifice
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wliieli is ectopic. Malgras asserts that this is not always true; liow-

ever, the ease to he reported here does conform to ^yeioert^s law.

Treatment

The functional value of the Iddney on the opposite side should he de-

termined before any treatment is attempted. Heminephreetomy seems

to he the procedure of choice where the segment of kidney drained by
the ectopic ureter is small and therefore functionallj* of little value.

Many cases have been reported in which there is a line of demarcation

between the upper and lower kidneys. Ligation of the ectopic ureter

below its pelvis with a separate ligation of the arteries and veins to the

upper pole, followed by a "V” grooved incision through this line of

demarcation, will produce a cure. Ligation of the ectopic ureter alone

has not been as widely used but has some advoeates. Implantation of

the aecessoiy ureter into the bladder may be of some value where the

amount of kidne}* tissue involved is sufficient to be worth saving or

where heminephreetomy is contraindicated. However, as Low.sley points

out, the accessory kidney pelvis and ureter are usually infected, and

therefore implantation may lead to an intractable cystitis.

Case Report

Miss A. S., 19 years of age, was referred by Dr. E. L. Tuohy on May
6, 1941, because Of incontinence of urine. She had been working as a

chambermaid in a hotel, and stated that she was in good health except

for the present complaint. The family history and her past history

were irrelevant.

Her chief complaint concerned a urinary incontinence, wliich on closer

questioning was found to be a constant dribbling of uriiic both day
and night, and had been present as long as she could remember. The
patient’s mother also stated that the incontinence had always been pres-

ent. In spite of this the patient voided apparently normal amounts of

urine at regular intervals. The urinary odor, due to the constant drib-

bling, was very annoying and made it difficult for her to keep a job and
embarrassed her in her social contacts to such an extent that she was
developing an inferiority complex. Two months premously the pa-
tient’s tonsils had been removed as a possible cause for this continuous
dribbling.

A general physical examination was negative except for the pelvic

condition, which, on examination of the vagina, revealed a relaxation of

the anterior vaginal wall on the right side. On palpation, this mass
felt like a dilated urethra in that it was soft and not tender. The bi-

manual and rectal examinations were otherwise negative. The blood
counts were as follows: hemoglobin, 81 per cent; red cells, 4,180,000;
white cells, 10,500. The catheterized lu-ine specimen was negative. The
blood pressure was 112/70. The Kline exclusion test was negative.

Methylene blue was instilled into the bladder, and it was felt that there
was very little sphincter resistance when the catheter was passed. The
vagina and -voilva were then packed Avith cotton in an attempt to locate
an anomalous opening from the bladder but after a period of one hour
no dye had appeared on the cotton, but a portion of the cotton Avas moist
and had an odor of urine. Eoentgenographic plates of tlie spine failed
to reveal any evidence of spina bifida.

The folloAA'ing day a cystoscopic examination was performed by Dr.
W. E. Hatch, and the bladder and ureteral orifices appeared to be nor-
mal. Cystograms Avere also made but failed to rcA-eal any eAudence of
a divertieffium or other abnormality. Because of the constant dribbling
of urine, it was felt that there must be an anomalous opening of some
sort, so methylene blue Avas again instilled into the bladder and, Avith
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the patient in the lithotomy position, tlie vulva and perineum were ob-
served constantly .for a period of an hour and fifteen minutes when sud-
denly a small bead of fiuid appeared to come out of a slit in the mucosa
at a point which was approximately cm. below and to the right of
the urethral orifice. A probe could be introduced into this .slit for a dis-
tance of 4 centimeters.

^

With the aid of a blunt-tipped needle a solution
of skiodan was then injected into this orifice, and a filling was obtained
which extended uji through a very tortuous and dilated ureter into a
small sacklike pelvis which was located on the upper part of the right
kidney.

Pifr. 1.—Bilateral excretory pyetogram .«ljowinf; duplication of the right hidney j>eivis.

An intravenous pyelogram was then made to determine the jiresence

of a functioning kidney on the opposite side. TJiis pyelogram showed

a duplication of the right kidney pelvis and ureter and a normal ap-

pearing kidney pelvis and ureter on the opposite side (Fig. !)• Hetro-

grade pyelograms were then made with a filling of the normal ureter

on the right side and also of the ectopic ureter so that both could be

shown on the same plate. Tiiis showed the double kidney pelvis on the

right side with doulile ureters, the ureter from the upper pelvis having

its opening in the ve.stibule (Fig, 2).

Surgical treatment in the form of a hernineiihrectomy was advised

and tile patient consented. On June .3, 1941, under etliylenc-ether-

anestlie,sia, a right curved loin incision was made to exjio.se tlie I'ight

kidney. The superior pole was easily delivered bringing into view the

small'saclike pelvis and dilated ureter. After isolation and ligation of
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the blood supply to the upper part of the kidney and the ureter to the

upper pelvis, a "V” grooved incision was made through an isthmus

which seemed to separate the upper and lower kidneys, and the upper
portion was removed. Mattress sutures were inserted to close the “V”
incision, and pieces of fat tissue were interposed before the mattress su-

tures were tied. Urine continued to dribble from the ectopic ureter for

a period of forty-eight hours following the operation, apparently due to

the accumulation of urine in the dilated ureter. However, the patient

made an uneventful recover}'- and w'as discharged from the hospital on
the tenth postoperative day.

Fig. 2.—Retrograde pyelogram showing- normal lower kidney pelvis and ureter and
small saclike upper kidney pelvis with greatly dilated ureter.

Examination of the surgical specimen revealed a small saclike pelvis

and an amount of kidney tissue equal to approximately one-fifth of the

remaining kidney tissue on the right side. The blood supply consisted

of one artery and one vein. There was chronic inflammation of the ac-

cessoiy pelvis and ureter. The submucosa of the pelvis and ureter was
thickened, edematous, and infiltrated with a moderate number of scat-

tered hmiphocytes. The interstitial connective tissue of the muscular
layers of the wall of the pelvis was also infiltrated mth a few scattered

IjTuphocytes.

The patient was last seen approximatel}' two years after the hemi-
nephreetomy was performed. There were no complaints and it was
apparent at that time that the inferiority complex had completely dis-

appeared. She had become a social as Avell as economic asset to the
family.
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Conclusions

1. Constant dribbling of urine in the presence of normal bladder
function should suggest the presence of an accessory ureter with an
extravesieal opening.

2. IntravenoiLS urography is a valuable procedure in establishing the

diagnosis of this anomaly.

3. The location of the orifice of the ectopic ureter is often difficult.

4. Heminephrectomy is the procedure of choice.
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Discussion

DR. WILLTAJr A. COVENTRY, Dunurir, Min-k.—

T

iiis paper .«ho\vs the value of

patience when one mu.«t observe for over an hour to find evidence of a moist spot

from an aberrant ureter. I would expect more excoriation of the vulva from such

a leak, but apparently the amount of urine excreted was so small that there was

total absorption by the vulva pads woni.

One might discuss whether implantation of an aberrant ureter in the bladder

would bo worth while, a procedure advocated by some operators. The rpiestion of

tying of the ureter alone may also be rai.=cd. It seems to mo the procedure car-

ried out by Dr. Jloe is probably the best, becau.so if the ureter is infected, one is

sure to have an infected bladder.

The value of jiroving the presence and function of the op[)0.sito kidney is aji-

parent, especially when it is likely that if one anomaly is present, one might e.xpect

another anomaly. TIio tortuosity of the abnormal ureter is intere.sting and offers

an opportunity for speculation as to its cause.

DR. B. Z. C.-VSHMAN, PiTT.SBUKGn, Pa.—-In 1928 I reported to this Association

an almost identical case as that reported by Dr. Moo. ily patient was 10 years of

age and had a small amount of urine dribbling almost constantly as long as she

could remember. Tlie amount was not large and it was the urinous odor that an-

noyed her more than anything else.*

DR. MOE (closing).—Dr. Cashman calls attention in his case to a point which

is very valuable, namely, the insertion of a catheter into the normal ureter on the

same side as the ectopic ureter. That is of great help according to the rcjiorts in

the literature, when at operation one cannot decide which ureter he is dealing with.

If one is excising the accessory kidney it is not so ditiicult, but the men who have

advo<-ated merely ligation of the ureters have stressed the point that a catheter

should be placed in the nonnal ureter at the time of ojicration.

(Conchision of I'ntnsitclions of the Anu rienn Ax.'-nciotion of Ohstr Iririanx,

(ii/ntcolofiixlx, ami Alxlominnl llurf/ronx)

•t^ee Tr. .Vm. .\. /i Oyncc. ll: .tSO, IflfS.
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POSTMENOPAUSAL PEURITUS VULVAE-

Bernard L. Cinberg, M.D., New York, N. Y,

(From the Gynecological Department of the Good Samaritan Dispensary and

RospUal)

PRURITUS vulvae in the postmenopausal womai; poses a clinical

problem of the greatest magnitude. It is frequently encountered,

is extremely discomforting to the patient a2id according to most reports,

is seldom handled successfully. The problem is so ubiquitous and for-

midable that dermatologists, gynecologists and endocrinologists often

refer these eases to each other. Everyone seems anxious to place this

complaint in the other specialist’s field.

Postmenopausal pruritus vulvae differs from the pruritus vulvae of

the less mature woman in several respects, the most important being the

relative infrequency of specific infections and the introduction of the

atrophy process in the external genitalia. It is recommended that after

pediculosis pubis, diabetes mellitus and specific local skin diseases have

been excluded, that the physician approach the problem vdth this medi-

cal philosophy, namely, that any area of skin can be responsible for

the sensation of itching if the proper combination of skin irritation and
receptiveness to that irritation is present. The percentage values of the

irritation and the skin’s receptivity to it may vary within the combina-

tion, but the total of the two must attain a certain threshold height for

the pruritic sensation to be aroused.

It becomes apparent here, that the examiner must have sufficient

knowledge of gjuiecologic teclmiques to evaluate the presence and the

source of any irritating discharges. Rectal discharges are seldom of im-

portance here. They are chiefly responsiljle for pruritus ani. Of more

interest is the possibility of urinaiy incontinence. A normally alert

woman is seldom unaware that she is not controlling her urine properly.

Usuallj^, she is cognizant of even minute urinary incontinence, but she

may not relate it to her pruritus. It is the examiner’s duty to question

these old women about this possibility because incessant wettings of the

labia by urine is a cause of pruritus %nLilvae, and it can be well con-

trolled by pessaries or proper plastic vaginal surgery.

Vaginal discharges are the chief causes of vulvar irritation. The dis-
•

tribution of the itching areas will often call the examiner’s attention to

the possibility of a vaginal discharge, altliough the \uilva may be quite

clean at that time. If the areas involved are confined to the lower halves

of tlm labia minora and majora and to the i^erineum, leaving the clitoris

area relatively free, one must thoroughly explore the possibility of an

irritating vaginal flow. Tliis impression may he re-enforced by informa-

tion from the patient that the itching is more intense during the day

than at night. Obwously, vaginal secretions will be forced out of the

‘Read at a Symposium on Clinical Problems Associated wltli Agring:, at tlie Annual
Meetinp of the .American Geriatrics Society, on June 10, l.oi-l, in New York City.

647



648 AMERICAN JOURI^AL OP OBSTETRICS AND GYNECOLOGY

vagina and on to the perineum and -labia to a greater extent when the
patient is active. At night, Avhen she is relatively inactive, less of the
irritating vaginal secretion will come in contact with the external gen-
italia.

The principal types of vaginitis which are respon.sible for pruritus
vulvae are the Trichomonas vagiitalis. Monilia and senile ones. The first

two varieties are only seldom encountered in postmenopausal women.
They are easily identified by tbe trained observer, and positive labora-

tory identification is a simple matter. The therapy of both these con-

ditions has become standardized and is satisfactory although often

prolonged and tedious.^'^

Senile vaginitis, although it is the type of vaginitis most often en-

countered in postmenopausal women, is not as frequent an etiologic

factor of pruritus vulvae as the current literature would have us believe.

One seldom sees a ease of senile vaginitis in these women which is severe

enough to produce a vaginal discharge suffieiently profuse to flow out

of the vagina in any appreciable quantity.

FifT. 1.— G5-year-olc3 woman who never complained of pruritus vulvae- The epider-

mis is normal. The derma is free from any sign of inflammation.

The appearance of the vagina makes tlie diagnosis. Corroboration is

secured if a smear of the vaginal .secretion reveals a Grade I cytologj'.

Here, there is little evidence of cornification of any of the epithelial

cells, a moderate number of cells from the liasal layers of the epithelium

is present and an abundance of leucocytes "dirties” the smeai-.'’

This type of vaginitis yields readily to ordinaiy astringent tampon-

ades and cleansing douche.s. Relief is obtained faster if estrogenic

vaginal .suppositories are employed at night before retiring. The use of

e.strogens by the oral and parenteral routes is not recommended. !Mosf

of these women have become accustomed to getting along on a vciy low

sy.stemic level of estrogens. Their e.strogenic titci’s in the urine and

blood are small.'* It is inadvisable to again subject their entire organism

to the multiple effects of .sy.stemic estrogenic medication. Many of these

older Avomen develop annoying .symptoms under these circumstances.
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We prefer to use estrogens incorporated in vaginal suppositories wliicli

allow the hormones to be applied locally where their effect is most re-

quired.“ Thus, they are effective in concentrations which are far too

low for generalized effects.

Fig. 2.—A 45-year-old Troman, complaining’ of pruritus vulvae
; macroscopically, a

case of simple atrophy. Note the thin but normal epidermis. The derma exhibits a
broad zone of inflammation, Avhich extends into the papillae.
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It has 1ieen our experience to find the majority oI our eases of pruritus

vulvae in women past the menopause to be due to changes in the vulvar

skin rather than to unusual irritating substances. It is only logical to

assume that the aging process will bring about profound changes in the

external genitalia, and this we have found to he true.

It is my opinion that we maj' recognize three types of wilval pathology

in pruritus: Atrophy, liehenifieation and leueoplalda. These lesions

have distinctive macroscopic and histopathologic characteristic.s, which
are more or less constantly recognizable. I am unwilling to accept the

traditional term "kraurosis vulvae" as a designation of a disease entity.

I do not believe that a sufficiently characteristic macroscopic or micro-

scopic picture exists to justitj”- the use of la’aurosis vulvae as an entit.v.

If one compares the macroscopic and microscopic descriptions Avhich

the acknowledged authorities on the subject have assigned to this con-

dition, the most vaiying pictures are portrayed, and only utter confusion

results. Etymologically, Irraurosis means shrinking, and if the tradition-

alists insist on the" use of the term, I recommend it to be limited to the

description of accentuations of the normal •voilval atrophy proeesse.s.®

We are unable to subscribe to the use of a single term to encompass

all the conditions met with in pruritus vulvae. Chronic atrophic

vulvitus, leucoplakic vulvitis and leucokraurosis are all inadequate in

some respects and misleading in othei-s.

Bonney" distingui.she.s four stages of the disease of leueoplakia.

Taussig® believes that there are three stages in leucoplakic vulvitis.

Adair and Davis® distinguish .several stages as does Montgomeiy,’® I

should like to point out here that in order to distingui.sh authoritatively

the stages of any pathologic process, one must obtain a series of biopsies

from a given lesion in an untreated patient.

I know of no one .so scientifieall3’’ detached as to permit a case of post-

menopausal pruritus wilvae to go untreated, while he obtained a series

of biopsies. To the best of m3', knowledge, the histopathologic .specimens

have been obtained from the untreated patient onfv once, from patients

who have had vulvectomie.s, from the vulvectom^^ specimen itself and

from cadavers.

The authenticit3^ of the description of the stages of leueoplakia of

the milva and so-called la-aurosis of the vulva, or the combination of the

two, ma3^ well be questioned.

In addition, I .should like to point out that vulvae which maero-

scopicalK^ present absolutely tA'pical conditions, often .vield bioi).sit's

which are quite varied. When the.se slides are presented witlioiil ac-

compan3’ing histories to com])etent dermatologists, thc3' arc often un-

able to make the correct diagnosis which their unaided eyes would have

recognized immediatehL A prominant dermatologist lia.s often assured

me that, barring malignaneie.s, if he is unable to diagnose a skin lesion

b\' inspection and palpation, the microscope will he of little further aid

to him!“

It is my belief that there is a .simple explanation of these conflicting

facts. There are common etiological factors in most eases of postmeno-

pausal pruritus vulvae, and the response of the .skin to tliesc fac-

tors varies with the individual. The varied inacro,scoi)ie and micro-
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scopic pictures one encounters in these eases are merely the resultants o£

the patient’s capacity and manner of response to the same set of stimuli.

They are not different disease processes.

Pig'. 4.—A 58-year-old woman with pruritus vulvae, and a macroscopic picture of
lichemflcation of the vulval skin. The epidermis is only moderately thickened. The
pars papillaris of the derma shows an Inflammatory reaction.

Pig. 5.—Posttherapy section after a clinical cure. There is some evidence of hyper-
keratosis in this field. The derma is now free from infection.

As we have already pointed out, the etiological factors in these cases

are always present. They are the relatively nonpathogenic skin or-

ganisms, the irritations of friction and the various discharges to which
the vulva is subject. These factors become potent only when the normal
processes of atrophy permit them to penetrate the weakened skin, set up
a localized zone of inflammation and cause pruritus. The itching then

adds the trauma of scratching to the list of offenders and the sub-

epithelial infection becomes chronic. In the necessarily slow healing

process which follows, ^Ye have the explanation of the lichenification and

the keratosis which are the charaeteiistic features of pruritus vulvae.

This, in a nutshell, is the probable explanation of all vulval pruritus,

postmenopausal.
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While vulval pathology in pruritus may be divided into three types—
atrophy, lichenification or lichenization and leucoplalda—a fourth type
of disease, lichen sclerosus and atrophicus is sometimes encountered,
hut it does not merit a detailed diseussion.^^

In atrophy of the vulva, the skin eventually acquii’es a yello^vish

tinge, although in the early stages of the process, it is often dark red or

purple. It seems transparent and feels thin. The hair is brittle and
scanty and the term “parchment paper” may well be applied. The labia

majora and minora are considerably reduced in size, and in extreme

eases, practically disappear. The vaginal orifice is often narrowed to

the point where only one finger can be inserted.

Microscopically, very few changes can be observed. The epithelium is

usually
.

quite thin. Stains for fat reveal the almost total absence of

this material from the dermis, but elastic tissue stains show no changes

from the normal.

Lichenification of the vulva presents the same picture other portions

of the cutis do when they are involved in this process. The integument

is thickened and becomes a mosaic of small flattened elevations, sepa-

rated from each other by distinct depressions. The color varies from

yellowish bro\vn to duslcy red. Occasionally, the .skin has a soggj^,

white appearance.

• The histopathologic findings arc hyperkeratosis, spongio.sus and acan-

thosis. The subepithelial tissue is edematous, and is infiltrated by

lymphocjdes and plasma cells.

Leucoplalda of the \ailva is easily distinguished macroscopically. It

presents the same appearance as leucoplalda of the mouth. It is present

on the \’Tilva as a series of slightly elevated placques or striae, gray to

blue-grayish in color. The skin or mucous membrane maj*^ be involved,

and when affected, they both are thickened.

The histologic picture of the disease is much disputed.^'®' As we

have already stated, it is our contention that the histopathologic find-

ings vary with the indi\fiduars re.sponse to the stimulus of relative

vulval irritation. The different descriptions of the histopathologic proc-

esses may well be explained by this fact.

The epideimis in leucoplakia always shows some acanthosis and hj'per-

keratosis. Parakeratosis may occasionally be demonstrated. The evi-

dence of a dyskeratotic process is quite constant. The changes in the

corium arc most varied, but signs of an inflammatory process are always

present. There Ls an infiltration of lymphocytes, poljTnoiphs and plasma

cells in the pai-s papillaris of the derma. I iiavc never been able to

demonstrate distinctive changes in the elastic fibers. Any liquifleation

necrosis that may be present seems confined to the basal-cell layer of

the epidermis.

]\ry aims in the therapy of postmenopausal pruritus vulvae are well ex-

pressed by the Latin tag noli me tangcrc. Avoid irritating an al-

ready irritated and infected .skin. This is accompli.shed by directing

the patient to keep the affected area constantly covered with a thick

coaling of bland ointment. A base of petrolatum alba with 20 per corit

starch and thirty per cent zinc oxide is an ideal preparation. Tliis

creme is kept on the vulva for the minimum of three weeks, and the pa-

tient may cover it with squares of gauze to protect her clothing. As the
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salve wears off, more is added. The patient may bathe as often as she

desires, but she is not to attempt to clean off the salve. After her bath,

she replaces the ointment washed away.

It is inadvisable to incoiiiorate antipruritics in the salve. While they

may afford temporary relief, they soon become ineffective, and all of

them are irritants to some degree. In my experience, oil of cade, phenol,

menthol, resorcin, calmine and the coal tar products eventually aggra-

vate the pruritus.

Fig. 6.—^A 62-year-old woman with pruritus vulvae. Macroscopically, a typical
case of leucoplakia. There is evidence of hyperkeratosis and acanthosis. A broad
zone of inflammation runs through the entire derma.

r

Fig. 7.—Posttherapy section after a complete clinical cure. There is still evidence
of dyskeratosis. There is no ’longer a continuous zone of inflammation in the derma.
There are focal areas of increased cellular densitj'. High power examination reveals
the cellular elements to be connective tissue. There are no neutrophiles and only an
occasional lymphocyte.
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The constant application of tlie bland ointment protects the vulval
tissues from all irritants and gives them tJie oiiportunity of coping with
the dermal infection. Scratching is reduced considerablj’", since it is now
mechanically unsatisfactory. After three weeks, as the pruritus abates,

one may restrict the use of the ointment to nights only. The creme maj'^

be removed in the daytime, but the clean.sing process must be accom-

plished by the use of cottonseed oil, mineral oil or salad oil. Soap and
water may not be used for this purpose since this combination is irritat-

ing and requires too much rubbing.

In addition to this simple method of protecting the skin from infection

and irritation, one must direct attention toward combating the extreme

effects of atrophy of the external genitalia. In other words, we should at-

tempt to increase the resistance of the .slcin besides protecting it from
harm.

I recommend the use of large doses of vitamin A in the form of con-

centrated fi.sh oils. The experimental sldn lesions resulting from de-

ficient ^’itamin A diets exhibit a type of hj’perkeratosis and dyskeratosis

wliieh is similar to that found in pruritus vulvae.^^ One must recall that

vitamin A has been demonstrated to posse.ss the ability of increasing the

body’s resistance to infections. It is not my intention to proclaim vita-

min A the “anti-infection” vitamin, but one cannot ignore its proved

infection-resisting quality.^®

In questioning these older women who suffer from pruritus vulvae, I

have often noted how re.strieted is their diet. Many of them avoid the

majority of the vitamin A rich foods. Furthermore, tlie absorption of

vitamin A and carotene from the intestinal tract is dependent upon

normal fat metabolism. Liver cirrhosis will further prevent the con-

version of carotene into %atamin A and will inteifere with body storage.’®

While it is true that onlj" a few milligrams of vitamin A are I’equired

to satisfy man’s minimal daily requirements, the combination of re-

stricted diets and poor absoiption can be responsible for an avitaminosis.

Attempts have been made to combat pruritus vulvae with estrogenic

ointments.’" It is our experience that those pi'cparations are unavailing

in the treatment of postmenopausal pruritus vulvae. It has never been

demonstrated that the estrogens have any effect on human .skin, altliough

we are all familiar with the respon.ses of the vaginal mucous membrane

to these hormones.

Estrogens used locally or .systemieally will cure senile vaginitis, but

as we have already pointed out, senile vaginitis is rarely the cause of

postmenopausal piTiritus. In these older women, vaginal inflammations

seldom develop a discharge profuse enough to flow out of the vagina

and irritate the %'ulva.

It is claimed that estrogens will aid in combating atro])hy of the ex-

ternal genitalia. This fact has not been substantiated by clinical results.

One could scarcely expect the external genitalia to react to estrogenic

thei-apy since the tissues usually arc no longer capable of re.sponding in

a normal manner to the intrin.sic ovarian steroids of the patient. A con-

siderable percentage of postmenopausal women have a high estrogen

level as can be proved by urine a.s.say.s.’® Furthennore, ca.ses of pruritus

%-ulvae which exhibit atrophic and leueojjlakic cliange.s have been ob-
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served in younger women wlio are mensimating regularly. Presumably
their gonads are functioning normallj’-, but the vulva has lost its ability

to respond to the ovarian hormones.

Androgens, on the other hand, have proved effects on skin. Testos-

terone propionate stimulates the sebaceous glands and causes oiliness

of the skin and hair. This hormone induces the sebaceous glands to

secrete a soft, white, odoriferous material, and it has been reported that

the vulval skin of castrated women participates in this secretory ac-

tivity.^”

It has also been demonstrated that androgens increase skin vasculariza-

tion. Testosterone propionate dilates skin blood vessels, increases the

blood’s content of oxyhemoglobin, and stimulates the rate of blood

flow.^”’”^

Witli these skin reactions to the androgens in mind, we have used an

androgenic ointment instead of our usual bland ointment in the treat-

ment of those eases of pruritus vulvae where the outstanding macroscopic

and histopathologic feature was atrophy. Observers familiar with the

dry, thin, transparent skin of many of these cases, can readily appreci-

ate the rationale of using a hormone which promises to stimulate the

secretion of sebum and to increase skin vascularization.

In my hands, androgenic ointments have been successful in relieving

pruritus vulvae. It is my impression that results are obtained more

quickly with androgenic ointments than with the simple bland ointment

in those cases which exhibit extreme grades of atrophy. However, I am
not as yet prepared to state that my posttherapy biopsy material shows

a qualitatively different picture after the use of the bland and the

androgenic ointments. This picture, in cases which have been relieved

of their pruritus, demonstrates the disappearance of the subepithelial

inflammatory process. This infection by its very location must irritate

the nerve terminations in the papillae of the derma, and in my opinion,

it is the cause of all postmenopausal vulval pruritus.

Every biopsy we ever obtained from the vulval region of postmeno-

pausal women complaining of pruritus vulvae clearly demonstrated an

inflammatory process in the derma. All of our cases in which we ob-

tained relief from the itching and were able to obtain postherapy biopsy

specimens showed a complete or almost complete disappearance of this

infection. These flndings were consistent regardless of the therapeutic

regimen we employed.

' I have been using a preparation containing 2 mg. of testosterone pro-

pionate to the gram of ointment.^- It is employed exactly like the bland

ointment. Since this hormone creme is expensive, it should be em-

ployed only where vulval atrophy is pronounced.

I believe that the use of the roentgen ray is not indicated in the treat-

ment of postmenopausal pruritus vulvae. Clinical results are poor.

Occasionally, temporary relief is obtained, but this is by no means the

usual occurrence. In practically all instances, the pruritus is ultimately

aggravated, probably because the atrophy of the genitalia is intensifled

by the action of the rays.

In my hands, the local injection of alcohol, as advocated by Wilson,””

has not been satisfactory. I have also injected histamine”” and a com-

Perandren Ointment supplied througli tlie courtesy of Emile S. Promer of the Ciba
Pharmaceutical Products, Inc., Summit, N. J.
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bination of procaine and benzjd alcohol in oip-^ without obtaining relief

from itching. I have no experience "ivith tattooing of the 'vuilval skin/''

but it seems to me that all these injection plans merety add insult to the

alreadj^ injured skin.

I have been able to secure pretherapj'' and posttherapy vulvar Iiiopsies

from fourteen eases of postmenopausal pruritus vulvae. Tiie biopsies

were all obtained from the inner surface of tJie left labia inajora in the

region of the clitoris, using local procaine anesthesia.

Although Ave have treated almost one hundred cases of postmeno-
pausal pruritus vulvae during the past six years, Ave regard only these

fourteen as complete studies. If biopsies are not obtained before and
after the completion of therapy, it is not possible to truly eAmluate tlie

efficacy of any scheme of therapy. The subjectiAm responses of the

patient are a barrier to scientific clarity. Only too often have I sus-

pected some of my older clinic patients of giving the investigator the

answer they thought he AA'anted to obtain.

All of our fourteen cases AA'ere free of excessive vaginal discharge.

None of them had diabetes, local parasites or specific sldn diseases. All

of tiiem had the severest type of subjective symptoms. EA^ery one had
had previous tlierapy AA'hieh ran the gamut from local applications and
injections to parenteral hormonal therapy and x-ray exposures. The

shortest period of observation since the final biops}^ is noAA’^ three months.

The longest period is four yeara. Five cases of leucoplakia are in-

cluded in this series.

We obtained satisfactory clinical results in all of these cases. The

results ranged from perfect cures to cases where occasional recourse to

ointment therapy as outlined here is necessary. I should like to be the

first to point out that it is scarcely possible that any AA'oman suffering

from this complaint AA'ould submit to a posttherapy biop.sy unless she

had received satisfactory relief from her pruritus. This is the probable

explanation of the almost perfect results recorded in those patients, Avho

submitted to more than one Auilval biopsy.

The posttherapy biopsies all .shoAv a marked diminution or complete

disappearance of the inflammatory process in the pars papillaris of the

derma. In the leucoplakic case.s, dyskeratosis of the epithelium Avas

still CAudent, but there no longer Avas any evidence of infection in the

corium.

Summary

The thcoiy is advanced that mo.st eases of postmenopausal pruritus

A-uh-ae are basically due to a local atrophy of the .skin. Tliis peimits

an inA'asion and infection of the derma by tJic usual pathogenic skin

organisms, Avhich are ahvays present in that region. The resulting in-

flammation affects the nerve terminations in the papillae of the derma

and produces the itching. The macroscopic and microscoi)ic pictures

are largely determined by the indiAuduars defense reactions. The

same stimulus Avhieh Avill result in liehinificafion in one pei-son Aviil cause

leucoplakia in another.

I believe that the best method of obtaining relief is to protect the .skin

from further irritation by the constant application of a bland oint-

ment for at least three months.
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An androgenic ointment should be used locally in those cases which

exhibit severe vulval atrophy.

The successful treatment of fourteen cases of severe postmenopausal

pruritus vulvae in which pretherapy and posttherapy vulval biopsies

were obtained are reported. Five of these patients had leucoplakia of

the vulva.
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PENICILLIN TREATMENT OP SULFONAMIDE-RESISTANT
GONOCOCCAL INFECTIONS IN THE FEMALE-

Alfred Cohn, M.D., Howard C. Taylor, Jr., M.D., and

IsAAic Grunstein, M.D., New York, N. Y.

(From the Venereal Disease Research Unit, Department of Health, City of Neio

YorTc, and, the Obstetrical and Gynecological Service [Third Sitrgical Division'],

Bellevue Hospital, and from the Department of Obstetrics and
Gynecology, New Toric University College of Medicine)

The use of penicillin therapy in the control of gonococcal infections

in the female has already been reported by several investigators.^

A preliminary report on the successful penicillin treatment of sulfon-

amide-resistant gonococcal infections in 44 female patients under our

care appeared in the Journal of the American Medical Association of

April .8, 1944.2 The present paper deals with the analysis of the ad-

*The laboratory work was aided by a grant from the United States Public Health
Service.

The penicillin was provided by the Office of Scientific Research and Development
from supplies assigned by the Committee on Medical Research for clinical investi-
gations recommended by the Committee on Chemotherapeutic and Other Agents of
the National Research Council.
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ditional results obtained in 108 hospitalized female patients suffering
from gonococcal infections, ivho were treated with varjdng amounts of
penicillin.

Clinical Material

A total of 108 adult female patients was diagnosed as gonococcus
positive by cultures and/or smeai-s during a 9-month period, from Sep-
tember, 1943, to June, 1944.

The urethra alone was found to be infected in 3 cases; the cervix
alone in 39. A concurrent urethral and cervical infection Avas present
in 66 Avomen. Adnexal immlvement aa^s observed in 34 patients, al-

though it AAus of a scAmre character only in exceptional eases. This
paucity of acute adnexal disease maj'' haAm been due to the long dura-
tion of the infection which averaged 70 days, and to the fact that the

ma.iority of the patients had already received tAAm or more courses of

sulfonamide in addition to other supporthm therapy. One patient suf-

fered from a diffuse peritonitis. Another dcA’eloped arthritis of the

right elboAA' during the course of penicillin treatment. Pregnancy rang-

ing from 3 to 9 months Avas present in 6 patients.

Prior to penicillin treatment, 101 of these patients liad failed to re-

spond to at least tAvo courses of 20 Gm. each of Amrious chemotherapeutic

agents of the sulfonamide group. The remaining 7 patients received

penicillin treatment because they had sIioaati a marked sensitivity to the

sulfonamides.

Schedule Of Treatment and Dosage

In order to deteiTnine a .simple yet adequate schedule of penicillin

treatment for sulfonamide-resistant gonococcal infections, the folloAAung

plan AA’as adopted: Taa'o constant factors Avere maintained throughout

the .study: (1) A 3-hour interval betAvecn succe.ssive injections of

penicillin, and (2) The intramu.scular injection in the gluteal region.

The variable factors Avere: (1) the administration of A'arying

amounls of penicillin, i.e., from 25,000 to 300,000 Oxford Units, as total

dosage, and (2) the variation of the total period of time during Avhich

the total amount of penicillin Avas admini.stcrcd.

Three different, brands of penicillin aa'ci-c investigated : Reiehel Pab-

oratoi’ies, Penn.sylvania ;
B. P. Squibb & Sons, Ncav York; Charles

Pfizer, New York, but no e.ssential ditfei-ences of i-cactions or efficacy

Averc observed, lilach 5,000 Oxford Tbiils of penicillin Avas di.ssolved

in 3 c.c. of sterile noi-mal .saline.

The folloAA'ing table .sIioavs the number of hospitalized patients treated,

the time required for each treatment, the amounts of single doses and

the total do.sages of penicillin, and finally the therapeutic results ob-

tained.

Kesults of Therapy

All 30S patients treated Avith penicillin became bacteriological ly neg-

ative Avith regard to cervical and urethral cultures. As may be .seen

in Table I, 99 patients Avho received Amrying amounts of penicillin over

ditTerent periods of time, rc.spondcd to a single couise of therapy. The

remaining 9 patients, aa'Iio did not respond to the initml ii cuitmcnt, Aicrc

cured by a second coumc of 300,000 O.U. given in divided doses of 25,000

O.U. each at 3-hour inteivals.
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Table I

SCHEDULE
XO.

NO. OF
PATIENTS
TREATED

NO. OP
INTRA-
MUS-
CULAR
INJEC-
TIONS

HOURS
RE-

QUIRED
FOR

TREAT-
MENT

OX-
FORD
UNITS
PER
DOSE

TOTAL
DOSAGE OF
PENICILLIN

0. U.

NO. OP PATIENTS

CURES FAILURES

I 12 5 12 20,000 iiH 12 —
n 11 4 9 25,000 !!« 11 —

III 21 3 6 25,000 20 1

IV 15 2 3 25,000 12 3
V 29 2 3 50,000 ifSH 28 1
VI 10 1 6 50,000 100,000 10 —

2 25,000
VII 1 1 3 50,000 75,000 1 —

1 25,000vm 1 3 6 20,000 60,000 1 —
IX 4 1 — 25,000 25,000 2 2
X 2 1 _ 50,000 50,000 1 1
XI 2 , 1 — 75,000 1 1

Follo^\^ng penicillin treatment daily clinical and bacteriologic exam-

inations of the hospitalized patients were performed. The patients

were followed up for an average period of 7.8 days, during which an

average of 5.7 examinations were carried out.

Eeversal from positive to negative of the initial bacteriologic findin gs

took place within 24 hours after termination of penicillin therapy in all

but one case. In the one exception, reversal occurred after 48 hoiu’s.

Among seven cases in which cultures were taken at hourly intervals after

treatment had been initiated, three became negative within 2 hours.

The following factors seem to determine the therapeutic efficacy of

penicillin in the treatment of sulfonamide-resistant gonococcal infec-

tions. (1) The administration of an optimal amount of penicillin: In
this study, this amount proved to be a total dosage of 100,000 O.U. (2)

The total period of time during which the total amount of penicillin

was administered : 6, 9 and 12 hours were all found to be satisfactory.

The intramuscular route of injection was used in all of these cases.

Some bacteriologic cures were obtained with amounts of penicillin

smaller than 100,000 O.U. and administered in less than six hours.

Single doses of 75,000 O.U., 50,000 O.U. or even 25,000 O.U. were like-

vnse found to be adequate in some cases. However, tliis Uqie of therapy

is not to be recommended since the percentage of failures was high. The
observation, that such subtherapeutie doses can cure individual patients,

is consistent with laboratory findings that different gonococcus strains

vary markedly in their susceptibility to penicillin.^

Clinical Changes

The foUoAving clinical changes were observed after penicillin therapy.

The urethral discharge diminished in amount, or disappeared eom-
pletelj'- within a week or less in practically all of the eases studied. The
cervical discharge, however, persisted in most cases throughout the en-

tire follow-up period. In a very limited number of patients, the cervical

discharge disappeared for a few days, but soon recurred. In general, it

may be stated that the amount and character of the discharge observed

in the urethra and cervix before and after penicillin treatment did not

differ essentially from that obseiwed in women receiving sulfonamide

therapy.'*
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Adnexal Involvement

111 20 of the 34 patients in whom adnexal involvement was present,

tenderness and thickening of the tubes or ovaries subsided within a few

days after penicillin treatment. In 10 other patients suffering from
acute exacerbation of chronic pelvic inflammatory disease, the acute

symptoms and- signs appeared to be improved bi^ penicillin therapy.

However, in these patients no essential changes were observed in the size

or character of the adnexal masses which were present before therapy.

In the remaining 3 cases, an exacerbation of the adnexal involvement

was observed following the use of penicillin. One of the patients, with-

out any adnexal disease prior to penicillin treatment, developed sal-

pingitis following therapy. Within 1 to 2 weeks after penicillin treat-

ment, the acute sjnnptoms and signs of adnexal involvement disappeared

in all 34 patients.

Gonococcal peritonitis, in the one patient reported, responded strik-

ingly to 100,000 O.U. of penicillin; the same amount which was found

necessary in less complicated cases. The patient who developed acute

arthritis of the right elbow during the course of penicillin therapy

recovered within a few days without any further treatment. The course

of pregnancy in 6 patients was unaffected by penicillin.

There were 14 women who suffered from a concurrent infection of

Trichomonas vaginalis which remained unchanged by penicillin therapy.

Clinical Follow-up

After their discharge from Bellevue Hospital, 81 of the total of 108
women were followed up at the Research Clinic of the Department of

Health, City of NeAv York, for an average period of 43.6 days during
which an average of 3.5 examinations were performed. During the

course of this follow-up, there were 15 women who were found to be gon-

ococcus positive again after an average of 51.7 days and 3.4 examina-

tions. Nine of these had originally suffered from adnexal involvement.

The question arose as to whether these cases represented a relapse of

their previous infection or new infections. Thirteen of the patients ad-

mitted new exposures, wliile 2 persistently denied the possibility of a new

infection. Of these 15 women, 6 who were originally sulfonamide-re-

sistant responded to one course of sulfathiazole therapy for their rein-

fection. Pour, including the 2 who denied exposure, were cured by a

second course of penicillin. The remaining 5 cases were delinquent.

It is difficult to decide whether these 15 cases represent instances of

relapse or of reinfection. Among tJic hospitalized patients it was ob-

served, tliat relapses after inadequate tlicrajiy always occurred witliin

24 hours after the administration of the penicillin. In the 15 women

who became gonococcus positive during follow-up, reversals to positive

occurred after an avei-age of 51 days’ observation. Thirteen of these ad-

mitted new cxpo.surcs, the remaining two women were completely xm-

reliablc. Another fact which points to reinfection was that G patients

in this group I'esponded to one course of .sulfonamidc.s although they

had previously been .sulfonamide-resistant cases. In view of these facts,

it is our impression that practically all 15 of these cases represent rein-

fections rather than recurrences.
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Toxicity

One of the greatest advantages of penicillin therapy is the absence of

any serious toxic symptoms in patients thus treated. The only com-

plaint of the majority of these patients was a transitory numbness or

pain following injection radiating from the site of injection in the glu-

teal region doAvn to the thigh or anlde. Chills of a mild degree, rising

temperature, a macular rash and generalized lymphadenopathy were

observed in one patient, who suffered from a concurrent early syphilitic

infection (Herxheimer reaction).

Comment

The total dosage of penicillin and the time-dose ratio are apparently

the basic factors which determine a successful schedule of penicillin

therapy. Our investigation was directed at evaluating the minimum
effective dosage of penicillin due to the fact that the amount of penicil-

lin available during the course of the study was veiy limited. Further-

more, we wanted to establish an effective time-dose ratio which could be

used for the treatment of ambulatorj’' patients. From our results thus

far, it appears that a minimum total dosage of 100,000 O.U. of penicillin

administered in 3 intramuscular injections at 3-hour intervals—an

initial injection of 50,000 O.U. followed by 2 injections of 25,000 O.U,

each—^is a satisfactory treatment schedule Avhich is completed within a

period of 6 hours.

Although we have not yet encountered any instances of penicillin fail-

ure in our series, it is a possibility which cannot be eliminated at our

present state of loiowledge. Failure of penicillin might be due to two

main factors; (1) A true resistance on part of the gonococcus strain to

the bactericidal action of penicillin itself, the occurrence of which has

not yet been proved; (2) the inability of penicillin to reach and act upon

organisms which may be walled off in inaccessible foci of the genital

tract.

It may be pointed out that a second course of penicillin treatment con-

sisting of 4 single doses of 25,000 O.U. each, administered at 3-hour

intervals has proved to be therapeutically effective in 9 patients who

failed to respond to a first course of penicillin therapy.

The most difficult problem involved in this study of female gonorrhea

is the establislunent of definite cure. Clinical signs are of no appreci-

able value in its determination. Repeated bacteriologic examination, ex-

tended-over a period of 2 to 3 months if possible, is the only means of

establishing cure with any degree of certainty. The differentiation be-

tween relapse or reinfection after apparent cure is frequently impos-

sible. History of new exposure, time of follow-up after treatment, num-

ber of examinations performed and final response or failure to a repe-

tition of the original therapeutic schedule are factors which may aid in

the clarification of this problem.

Summary and Conclusions

1. Various amounts of penicillin were used in the treatment of 108

adult female patients suffering from gonococcal infections. Of these,

101 had failed to respond to at least two courses of various sulfonamides

;

the remaining 7 patients showed a definite sensitivity to sulfonamide

compounds.
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2. Of the total of 108 patients, 99 promptly became baeteriologically

negative after one course of penicillin treatment, and 9 by the admin-
istration of a second course of penicillin.

3. The results obtained bj'' the administration of various amounts of

penicillin point to the fact that a minimum total dosage of 100,000 O.U.,

injected intramuscularly in divided doses, is both necessary and sufficient

for baeteriologic cure. The minimum total period of time required for

successful therapy was found to be six hours.

4. Smaller doses of penicillin and shorter total time of treatment were
adequate in individual cases, but this type of therapy cannot lie recom-

mended.

5. Urethral discharge following penicillin tlierapy disappeared within

a week
;
cervical discharge was not apprecialily affected in the majority

of cases.

6. Acute sjmiptoms and signs of adnexal involvement subsided within

1 to 2 weeks after penicillm treatment. Tliere were 3 cases which had

an exacerbation of the adnexal involvement immediately following the

use of penicillin, and 1 patient who developed salpingitis following

therapy.

7. -After their discharge from the hospital, 81 of the total of 108

women were followed up for an average period of 43.6 days, during

which an average of 3.5 examinations were performed.

8. Fifteen patients were found gonococcus positive after an average

follow-up of 51.7 days. It may be assumed for various reasons that all

these patients represent reinfections ratlier than recurrences.

9. No serious toxic symptoms appeared in tliis group of patients

treated with penicillin.
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THE TRANSMISSION OF PENICILLIN THROUGH
THE PLACENTA-

A Preliminary Report

Adolph M. Hutter, Lieutenant Commander (MC), USNR,
Bethesda, j\'Id., and John Parks, M.D., Washington, D. C.

(From the V. S. Naval Hospital, National Naval Medical Center, Bethesda, Md.,
and the Departments of Obstetrics and Gynecology, The George Washington

University School of Medicine and Gallinger Municipal Hospital)

A STUDY was started in ]\'Iay, 1944, to determine what place peni-

cillin might have' in obstetric therapeutics. The first problem con-

sisted of finding out whether or not the placenta would offer a barrier to

the passage of penicillin from the maternal circulation into the fetal

blood supply. If penicillin could be detected in the fetal blood, it

seemed important to determine the amount necessary to give the mother

in order to obtain an adequate therapeutic concentration in the fetus.

Procedure and Findings

Amorphous penicillin, as the sodium salt, was placed in solution with
normal saline in concentration of 5,000 units per cubic centimeter.
Labors were closely observed in order to give an intramuscular injec-

tion of penicillin to each patient within a period of less than two hours
before delhmry. At the time of delivery, penicillin blood levels were
obtained both from the antecubital vein of the mother and the umbili-
cal vein of the infant. In a few patients, in which delivery did not
occur within the first hour after injection, maternal blood levels were
obtained one hour after administration of the penicillin and at the
time of delivery.

The bacteriostatic level of penicillin varies with different strains of

organisms. The test strain used in this study was Staphylococcus

aureus 209, for which the minimum bacteriostatic blood level has been
determined to be 0.02 Florey units per cubic centimeter.^’ “

An initial dosage of 20,000 units was tried on one patient. Thirty
minutes after intramuscular administration of penicillin to the mother,

a penicillin level of less than 0.02 Florey units iier c.c. was obtained

from the infant cord. The maternal blood level at the time of de-

livery was 0.08 units per cubic centimeter.

Two patients were given 40,000 units of penicillin by. intramuscular

injections. Ineffective blood levels of less than 0.02 units per c.c. were
obtained from the infants. The maternal levels were 0.08 units per
cubic centimeter.

The dosage was then increased to a single 10 c.c. intramuscular injec-

tion of 100,000 units of penicillin (10,000 units per c.c.). AVith this

dosage, observations were made on ten patients. Effective bacterio-

static levels were obtained in the fetal blood. The maternal levels

ranged from 0.1 units per c.c. to 2.5 units per cubic centimeter. The
fetal blood levels ranged from 0.02 units per c.c. to 0.2 units per cubic

centimeter. A composite average of fetal and maternal penicillin blood
levels is charted in Fig. 1. A complete record of maternal and fetal

penicillin blood levels is given in Fig. 2.

‘The opinions and views set forth are those of the writers and are not to he con-
sidered as reflecting: the policies of the Navy Department.
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Fig, 1.
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Fig. 2.

Discussion

Our results confii-iu tlie rejiorl. of Iferrell, Nichols, and Heilinan,'

that 100,000 units of penicillin injecled intramuscularly into the preg-

nant patient at tenii will result in an adequate baclerioslatic penicillin

level in the fetal circidation. We have no data on the passage of

penicillin through the placenta of the patient in the first or second

trimesters of pregnancy. One patient, K. P., Jiad posHh'c blood .scrologj',

but a normal appearing jdaccnta. Another patient, K, B., had mod-

erately severe pre-cclamptic toxemia with multiple small placental

infarcts.
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The fact that penicillin passes from the maternal into the fetal cir-

culation in effective concentrations suggests a ^Yide therapeutic appli-

cation of a relatively nontoxie agent for the control of penicillin

susceptible infections which affect the mother and her unborn infant.

Of these infections, syphilis should receive greatest consideration. If

penicillin will eradicate syphilitic infections in the mother and fetus,

it should replace the much more toxic arsenical preparations in the

treatment of syphilis in pregnancy. Penicillin, given during labor to

patients with known gonococcal infections, should reduce the incidence

of postpartum gonorrheal salpingitis and gonorrheal ophthalmia neo-

natorum. The prophylactic use of penicillin in patients with prolonged

rupture of the membranes should reduce puerperal infection in the

mother and increase fetal resistance to intrauterine pneumonia. It

seems that the factor of safety for mother and infant would be in-

creased by substituting penicillin for the more toxic sulfonamides in

the treatment of all penicillin susceptible infections complicating

pregnancy.

We Tvisli to express our appreciation to Lieutenant P. V. Wolley, Jr. (MC),
USNE, Bacteriologist of the National Naval Medical Center, Bethesda, Md., for
determining the penicillin blood levels.
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THE ACTION OF VERATRONE ON BLOOD PRESSURE, URINE
VOLUME AND UREA CLEARANCE IN THE TOXEMIAS

OP PREGNANCY

J. Robert Willson, M.S., M.D., Chicago, III.

(From the Department of Obstetrics and Gynecology, the Unwersity of Chicago, and

the Chicago Lying-in Hospital)

The maintenance of normal kidney function in the toxemias of preg-

nancy is of utmost impoi*tance. Because the progression of pre-

eclampsia is usually accompanied by a decrease in urinary output, many
methods have been utilized in an attempt to promote the normal excre-

tion of urine. At the present time, the administration of hypertonic

glucose solutions to increase the blood volume through the withdrawal

of extracellular water is the most effective method of accomplishing this

purpose. There is ho drug which may be used with any degree of suc-

cess.

The positive water balance and the hypertension associated with pre-

eclampsia and eclampsia are thought to be due, at least in part, to

vascular spasm
j
thus, the use of a substance which will both lower blood

pressure and relax the spastic vessels should be beneficial in the treat-

ment of these conditions.
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Veratriim viride was first used in the treatment of eclampsia h'v'

Barker about 1850
; however, in the 1874 edition of liis hook The Puer-

peral Diseases, no mention of the drug is made excepflor its use in in-
fections. Jewett, in 1887, reported a mortality rate of 27 per cent in
22 eases treated with veratrum, and Zinke’ in 1911, was able to reduce
his mortality rate from 34.4 per cent in 64 cases to 15.4 per cent in 26
cases by use of this preparation. Bryant^ in 1935, reported a mortality
of 10 per cent (121 cases), and in 1940,® 1.7 per cent in 120 cases. In
addition to veratrone, however, sedation, magne.sinm sulfate, glucose and
induction of labor were liberally utilized.

Physiologic experimentation has revealed that the primary site of
action is on the vagus center, stimulation of wliich is followed by .slow-

ing of the pulse and a fall in blood pressure, both being relieved by
section of the vagi. Willson and SmitlP were able to demonstrate a
direct peripheral vascular dilatation in animals. In these experiments,
there occurred a drop in blood pressurc without change in pul.se rate and
an increase in leg and spleen volume when the drug was in.iected into

vagotomized dogs. The perfusion rate through isolated organs also in-

creased when veratrone was in.iected into the perfusion sy.stem indicating

that there is a direct dilating effect on the vessel wall.

Becau.se little is Imoini . of the effects of this preparation on tlie

vascular system in the human being, it seems desirable that its action be

completely studied before its widespread use is again advocated. The

re.sults of the first of a series of studies on this problem are reported

here.

Methods and Material

A total of 14 tests were made on prenatal patients, eight with es-

sential hypertension, five with pre-eclapsia and one normal. Five of

these sub.iects were again studied after delivery. All had been at com-

plete bed rest for at least 24 hours prior to the test and all, except the

normal, were on a pre-eelamptic diet (less than 2 Gm. of sodium

chloride daily). Because of the constant oliguria or anuria associated

with eclampsia, it was im]jos.sible to study this group.

Early on the morning of the test, the patients were given 200 c.c.

of water by mouth
;
this was repeated at half-hour intervals and in

all instances, a total of at least 1,600 c.c. of fluid was taken. A control

urea clearance was begun at the end of the first hour, and at the com-

pletion of the control test, veratrone was administered .subcutaneously,

the initial dosages varying from 0.5 to 0.75 cubic centimeters. If after

thirtj' minutes there had occurred no marked change in blood pressure

another injection, usually 0.25 c.c., was given. The subsequent urea

clearance periods were of at least 30 minutes’ duration.

All urine specimens were colleelod by catheter at half-houi' intcivals,

the bladder being emptied each time, and tiie amount carefully measured.

Eesults

Effect on Pulse Pate and Blood Pressure .—In mo.st instances, the

admini-stration of the drug was followed by a reduction in jiulso rale

of at least 12 beats per minute (the lowest rate observed was 40} and

a fall in blood jircssure. In four case.s, all witii essential hypertension,

the pulse rate either remained the .same, or rose despite the fact that the

blood pre.ssure was decreased. Although the fall in blood pre.ssure

usually occurred coincidentally with the slowing of the jmlse, tliis asso-

ciation was less api)arenl as the blood pressure lelurned to the preinjec-

tion level. In most instances, the pulse rate readied its original rate,

while the Idood ]»re.<snre remained low. No irregularities in In-art action

were observed. The de[n'ession of blood ]>re.ssurc was obtained more

ensilv in the patients with jire-edampsia than in those with essential
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liyperleiision. In the former group, it was neeessar.y to repeat the in-

jection of veratrone onlj^ twice (40 per cent), wliile in the latter, subse-
quent dosages were necessaiy seven times (87 per cent) to produce a
distinct fall in pressure. The maximum drop occurred in an average of
two and one-half horn’s after the initial injection and was comparable for
each group. The fall averaged 48/27 mm. Hg in those with hyper-
tension, and 51/38 mm. Hg in tliose with pre-eclampsia from initial

pressures averaging 168/115 for the foimer, and 163/116 for the latter.

The average time before the blood pressure returned to the control

level exceeded six hours for all patients; in one patient with essential

hjqiertension the blood pressure had not returned to the preinjeetion

level in ten hours, and in one pre-eclamptic in 15 hours. The maximum
drop wms followed by a gradual rise to tlie control level.

More of the drug was necessary in the normal patient to effect an
alteration in blood pressure tlian in the jiatients in whom the pressure

was elevated. In this instance, after a total dosage of 1 e.e. of veratrone,

there occurred a diminution from 130/80 to 300/60 mm. Hg with a re-

turn to normal within two hours after tlie most marked depression

(Fig. 1).

BLOOD PRESSURE

Pig. 1.—The effect of veratrone on blooC pressure in prc-eclampsia and essential
liypertension before delivery, and in essential liyportension during the postpartum
period.

Effect on Urine Volume .—^Although each patient ingested at least

1,200 c.c. of water during the control period, a definite difference in out-

put was noted for the hypertensive patients as compared with those with
pre-eclampsia. In seven of the former group, there occurred a gradual
increase in urinary output during this period of hydration to a peak at

the time of administration of the drug. The urine volume of the pre-

eclamptic patients was altered only slightly by the administration of

water by moutii. This observation is illustrative of one of the important
differences in kidney funcion between the tivo conditions.

Following the injection of veratrone, a definite diminution in urine

volume was noted in both groups
;
hoAvever, this change was much more

marked in the patients with pre-eclampsia. In these subjects, the

maximum depression occurred in 3% hours when the volume per minute
averaged only 4.3 per cent of that at the time the drug was given.

Of these five patients, all except one, had a urine output greater than

3 c.c. per minute during the control period. In eaeli instance after
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injection of the drug, this was decreased to less than 1 c.c. per minute
for periods varying from' 30 minutes to 4 hours. In four of the five

patients, a complete suppression of urine occurred; of the latter one pro-
duced no urine for % hour, two for one hour, and one for two hours.

The most marked depression of kidney function in the subjects with
essential hypertension was noted two hours after the injection, at which
time the output averaged 47 per cent of the control level. In only four
patients was the urine output decreased below 1 c.c. per minute

;
two for

30 minutes; one for one hour, and one for 1% hours. In only one did

urine excretion cease completely, the anuria lasting only % hour. In

the normal patient, the urine volume decreased to less than 1 c.c. per
minute in one thirty-minute period during the most marked depression

of blood pressure (Fig. 2)

.

HOUR OF TEST

Fig'. 2.—Effect of veratrone on urine volume. The upper chart shows the average
urine outputs in c.c./min. for the three groups. The lower cliart shows the percentage

- reduction in urine volume as a result of the injection of veratrone. The average
urine volume in c.c./min. for the last lialf hour of the control period was taken as the
base line and 'the reduction calculated from this figure.

Effect on the Excretion of Urea.—The administration of veratrone

was followed by a definite reduction in urea clearance. This reduction

appeared- to be directly related to the diminution in blood pressure,

since it became progressively more pronounced as the latter decreased,

and improved with the return of the pressure to the original level. For

the patients with pre-eclampsia (Figs. 3 and 4) the urea clearance just

preceding, the injection averaged 41 c.c. of blood cleared per minute
;
this

was reduced in 21/^ hours to a minimum of 5 c.c. per minute. The clear-

ance remained below 20 c.c. per minute for a total oi two hours. Al-

though subsequent urine volumes were not greatly increased, there oc-

curred a iTse in the urea clearance starting three hours after the drug

had been given to an average of 35 c.c. per minute two hours later.

The decrease in urea clearance also was noted in the hypertensive

patients (Figs. 3 and 4) but with the exception of one-haK-hoiir period,

was much less marked. The control clearance of 53 c.c. per minute was

reduced to a low of 11 c.c. per minute in 2% horn’s; however, in direct
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contrast to the pre-eclamptie patients, the preceding and succeedin'^
figures -were 33 and 34 c.c. per minute, respectively. During the period
at •which the clearance was at its lowest, the urine output was"only 26 per
cent below the conti’ol level.

UREA CLEARANCE

C'23-*je7«
Pip. 3.—Effect of veratrone on urea clearance. The two charts showinc the al-

teration in urea clearance In inclivitUial crises show the more marked drop in excre-
tion in pre-eclampsia as compared with c.-sential hypertension.

No significant alteration occurred in tlic normal patient.

In the hypertensive patients the figure for U/Bftv—

-

urine urea nitrogen

hlnod urea nitrouen
fell as the ui'ine volume inci*eased during the period of hydration. No
si^iificant alteration in this figure followed the injection of veratrone.
Little change in U/B was obseiA’cd during the control period in the iirc-

eclamptic patients, probably directly correlated with the failure of in-
ciTascd fluid intake to alter markedly the urine output. Followintr tlu*

injection, this figure fell to 0 in tho.se patients in whom the urine output

"5^ ‘^oniplctcly depre.^sed: two rose above the control level with T-ecover.v

of function, one from an initial fiorure of 10 to 24, and one from In to 3*''.

In the other.-?, no great ehanee was noted.
Effect of DeJivcrif .—The postpartum rei?pon.':e to veratrone in a patimit

who had had pre-eelnmp^ia wa.*? es‘?fntin11y the same a< that durinc’ t];c
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pregnancy. Although the control urine volume was higlier after de-
livery, there occurred a pronounced diminution in output in response to
injection of the drug; compleie suppression vms not obtained despite the
fact that the loivest blood pressure in the postpartum test tvas beloiv
that produced during the previous examination. In this same patient, a
period of urinary suppression lasting two hours had been precipitated
by the drug during pregnancy.

UREA CLEARANCE

Pis’. 4.—Average fall in urea clearance in pre-eclampsia and essential hypertension
oerore delivety, and in essential hypertension during the postpartum period as a re-
sult of injection of veratrone.

The po.stpartum results in four patients with essential hypertension
differed from those before delivery. Tlic blood pressure di'op averaged
44/25 mm. Hg and was noted one hour after the drug had been given.

The average diminution in urine volume was greater than that of the

hypertensive patients before deliveiy, but less than the figures obtained
for those with pre-eclampsia. No subject failed to excrete urine even
during the most marked depression of blood pressure. Recovery of kid-

ney function occurred more rapidly after delivery than in either of the

groups during pregnancy. The urea clearance decreased rapidly to its

lowest point 114 hours after the drug had been injected, and remained
below 20 c.c. per minute for 114 hours, an hour longer than the hyper-

tensive patients during pregnancy. Little change was observed in

the U/B.
General Reactions.—Most patients complained of buniing at the site

of the injection, but no marked local reaction developed in any case.

Burning in the throat likewise occurred frequently. Four of the five

pre-eclamptics vomited when the blood pressure dropped, but in only

one of the hypertensive patients did this occur.

Discussion

Improvement during the course of pre-eclampsia only follows restora-

tion of normal kidney function, and in the severe cases, this may be

difficult or impossible to accomplish before delivery. Mere reduction

of blood pressure is relatively unimpoi-tant in promoting the desired

effect, .since postpartum diuresis usually is established while the blood

pressure remains elevated. It has been .shown by jMcGee' that when
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iiiiraveiious sodium amylal is used to control eclamptic convulsions,

hypotension and anuria may result. That the latter is a result of lower-

ing of blood pressure is demonstrated by Ihe fact that kidney function

may be re-established following the injection of'Cphedrine to increase

arterial tension. Warthin and Thomas® were able to reduce both blood

pressure and renal blood flow in h;si)ertensive dogs by the intraperitoneal

injection of pentobarbital.

Because of the constant association of vascular spasm with pre-

eclampsia, it seems likely that the changes whieli occur may be at least

in part, a result of the diminution in caliber of the vessels. Tliat there

are no permanent changes in the vessel walls, is suggested by the fact

that recovery from pre-eclampsia is complete without demonstrable

alteration in the cardiovascular system. A drug Avhich relieves vessel

spasm should be of value as an addition to the treatment of tins con-

dition. The observations reported here demonstrate without question

that veratrone reduces the blood pressure in toxemic patients, and we
Imow from animal experiments, that there is a direct vasodilating effect.

The direct action on blood vessels without interference from the vagus

cannot be measured in the normal human being; however, the fact that

the return of the pulse rate to its original level was jmt necessarily

accompanied by an elevation in blood pressure, suggests that tliere is

a vascular effect other than that through the vagus nerves. In spite of

the fact that the blood pressure was depressed to normal levels and that

vascular spasm was reduced, the kidney function was not only unim-

proved, but usually was decreased to a dangerously low point. Thus, wo
may conclude that vascular spasm and hypertension alone are not re-

sponsible for the fimctional changes associated with pi*e-eclampsia.

The differences in response to the administration of veratrone in the

patients vdth essential hjqiertonsion as compared to those with pre-

eclampsia may be explained by differences in the vessel walls. In both

pre-eclampsia and early essential hypertension, the changes are the

result of vascular spasm, but in the latter group, there occurs a pro-

gressive structural alteration in the blood vessel walls. Vascular dilata-

tion and a fall in blood pressure in pre-eclampsia are easily obtained

because of the lack of organic change, and the same holds true for early

essential hypertension. In the latter group as the vascular sclerosis

increases, complete relaxation of the vessel walls becomes more difficult

to achieve and the response is less marked.

The excretion of both water and solids by the kidney is dependent

upon normal blood flow through the renal vessels, normal glomerular

filtration and normal tubular reabsorption. Alteration in anj'- of these

factors may be reflected either in a change in volume of urine excreted,

. or in its chemical content. Although the fall in blood pressure in the

cases studied did not reach levels Ioav enough to suppress Iddney func-

tion in normal individuals, the direct association of decreased urinary

output %vith decreased blood pressure makes this factor seem the most

likely cause. In one patient with pre-eclampsia, however, a small initial

dose of veratrone depressed the blood pressure only to 130/90 from

160/110, but the urine volume decreased about 50 per cent. Complete

study of glomerular filtration and renal blood flow belbre and after ad-
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ministration of veratrone is necessary before the exact mechanism by
which the depression of renal function is produced can be determined.

Conclusions

1. The effects of tlic administration of veratrone to patients with both
pre-eclampsia and essential hypertension during pregnancy and after

delivery were studied.

2. The administration of the drug was followed liy a decrease in pulse

rate and a marked fall in blood pressure. This response was obtained

more readily in the patients witli pre-eclampsia than in those with es-

sential hypertension.

3. Coincidental with tlie fall in blood pressure, tlierc occurred a

diminution botii in urine volume and in urea clearance which likewise

was more marked in pre-eclampsia.

4 . The changes in kidnej’’ function are probably the combined result of

the fall in blood pressure and an alteration in renal vascular dynamics.

5848 Drexel Avenue
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THIAMIN STATUS DURING PREGNANCY

A. C. SiDDALL, ]\I.U., Oberlin, Ohio, and

J. W. Mull, Ph.D., Clevel,ynd, Ohio

(From the Cleveland Maiernity JlospitalJ

There is evidence that the thiamin status of an individual can be

determined by measuring the twenty-four-hour output of thiamin

in the urine.^'^ This finding is dependent upon the fact that when the

indiwdual takes approximately the same diet day after day, there is a

consistent urinary excretion of thiamin. Melnick® has shoivn that if a

normal adult consumes a well-balanced diet including 860 micrograms

of thiamin daily, the average 24-hour urinary excretion of thiamin ivill

be 200 microgi’ams. In contrast to this good thiamin status when tak-

ing a normal diet, he shows furtlier that, when an inadequate diet of

260 micrograms thiamin intake daily is continued for 23 days, the

24-hour urinary excretion fell to 25 micrograms. Similar information

regarding the thiamin status can be obtained by giving a test dose of

thiamin by mouth or parenteralbb and measuring the amount of thiamin

later excreted in the urine during a specified time. A third method for

finding the thiamin .status is to establish excretion peak's as eaivied out

by Lockhart.-* By this method the basal excretion of thiamin is fiist
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establislied for an eleven-lioiir period. The folio-wing daj’-, a test dose

of thiamin is given. On successive nights, these doses are progres-

sively increased until the urine analysis shows that the excretion peak

is passed. The excretion peak is the point at which the highest propor-

tion of the administered thiamin is excreted.

The first method as afore-mentioned was used for this report and

presents the urinary excretion values of thiamin chloride in normal

pregnant women. Twenty-four-hour urine specimens were collected

from two groups of patients. The first group served as controls and

took no extra thiamin in addition to the diet, while the second group

took daily additions of thiamin chloride by mouth. The amounts of

thiamin added varied from 0.75 mg. to 1.5 mg. daily as indicated in

Table I. These patients were seen in private practice throughout preg-

nanej’- and consumed a well-balanced diet including milk, cheese, eggs,

meat, 2 leafy vegetables daily, fruits and cereals. All the patients

studied gave birth to normal, well-developed and well-nourished infants

with the exception of one twin pregiiancj', in which case, the first

t-win was stillborn. The blood pressure readings and the routine urine

examinations showed no abnormal findings. The total number of pa-

tients studied and here reported was 42, twenty-nine of whom were

primiparas. On these patients 154 separate tests for thiamin excretion

were carried out.

Technique of Procedure

All patients were given written as well as verbal instructions for

the collection of the 24-hour urine specimens. The specimen was ac-

cumulated in a previously prepared gallon bottle containing 20 c.c.

of 10 per cent sulfuric acid, thoroughly mixed and measured. An
aliquot portion was then sent to the Maternity Hospital Laboratory,
Cleveland, Ohio, for the thiamin determination. The determinations
were made by the fluorescent method as described by Wang and Harris,”

in which the thiamin is oxidized by potassium ferricyanide in an alkaline

solution to tliiochrome and read in the light of a mercuiy lamp under a
suitable filter. Standards were prepared by adding Imo-svn amoraits of

thiamin, oxidized to tliiochrome, to blanks prepared from each urine

sample. A number of precautions suggested by Dr. C. A. Mills” was
observed, especially that of using only Pyrex glass throughout, and
redistilling all the reagents. Recoveries were determined with each
specimen by adding small amounts of thiamin to portions of the original

urines.

In Table I, are listed two groups of normal pregnant patients. Group
I serves as a control since no extra thiamin chloride was added to the
diet, while Group II includes the patients that took a specified amount
of thiamin daily throughout the period of gestation. The average
urinary excretion value of thiamin for each group is presented for
each trimester of pregnancy. In the Control Group the results indicate
a tendency for the excretion of thiamin to decrease toward the end
of pregnancy. In other words, as pregnancy advances the demand for
thiamin increases, and this finding coincides with the conclusion of
Loeldiart^ who used excretion pealcs following test doses of thiamin .

In Table II, are listed two cases which demonstrate that multiple
pregnancy or prolonged vomiting lead to a diminution in the urinary
excretion of thiamm chloride. In the first case, the need for thiamin
cliloride is greater than in single pregnancies, while in the second
ease, the dietary intake of thiamin is lowered by the vomiting and this
in turn leads to lowered excretion.
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Tari>e I.—^Aveiiage 24-IJour UiaNARY Excretion ok Thiamin Ciiixiride in
Nokmaij Pregnancy

Means—^^VlTU Standard Errors—Given in Mickograms

NO. 1st 2nd Jrd
Zs U»

FA- TRI- TRI- TRI-

TIENTS
'

-MESTER MESTER MESTER

Group I 8 12 286 ± 37
Normal diet - no thiamin added 10 24, 263 ± 25

10 17 249 ±41

Group II 4 4 478
Normal diet + 0.75 mg. thiamin daily IG 41 020 ± 44

17 483 ± 27

Normal diet + 1.50 mg. thiamin daily 0 0

4 8 932 ± 139
?, 4 1131

Table II.—^^Vverage 24-Hour Urinary Excretion of Thiamin Ciiwiride in

Multiple Pregnancy and Prolonged Vomiting
Means Given in AIicrogram.s

BA- NO.
1st 2nd 3rd
TRI- TRI- TRI-

JIESTER MESTER ME.STER
tient.s TE.STS

Tuan Pregnancy B.R. 0

^Normal diet + 0.75 mg. thiamin daily B.R. 1 270
B.R. 1 335

Prolonged vomiting .T.C. 1 473
^Normal diet + 1.50 mg. thiamin dailj' .T.C. 2 516

.T.C. 0

•Normal in quality, intake varied with conditions of patients.

Comment

Although tlie total number of patients studied is not large, yet two

facts are evident and worth emphasizing. First in importance is the

finding that a well-balanced diet does give the normal pregnant avo-

men a good thiamin status.
.
In the Control Group of patients in which

no tliiamin Avas added to the diet, the aAvrage excretion of thiamin for

each trimester Avas Avell over 200 micrograms, Avhich IMclnick® gives as

the amount of thiamin excreted on a normal diet. If thiamin is added

daily in addition to tlie diet, the 24-hour urinary excretion is increased

accordingly. For example, the small addition of 0.75 mg. daily ap-

proximately doubled the urinary excretion of thiamin over that of the

controls. Therefore, excessiA’e doses of thiamin to noi-mal pregnant

patients Avho eat a Avell-balanced diet are not justified.

In this connection it is aavII to remember that the requirement for

thiamin is increased during normal pregnancy. Hoffman' pointed out

in 1924, that in his expeidence in Canton, China, beriberi developed

more frequentlj^ in women during pregnancy than at other times. Also

that beriberi tends to recur A\dth recurring pregnancies. The recom-

mendation of the National Research Council® is that tlie diet should

contain 1.8 mg. thiamin daily during pregnanejL Although the diets

taken in this present experiment AA'ore not analyzed for thiamin con-

tent, yet the urinaiy excretion sIioaals good thiamin status from diet

alone.

The second fact that this report sIioaa's is that multiple pregnancy

or prolonged Ammiting loAvere the urinary excretion of thiamin. In
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Table II, the patient, B.E,, who had a twin pregnancy, took a daily

addition of 0.75 mg. thiamin. During the second and third trimesters,

the 24-hour urinaiy excretion of tliiamin was only 270 and 335 micro-

grams, respectively, while the normal, single pregnancy patients, who
took the same daily addition of thiamin showed an excretion of 619

micrograms for the second trimester, and 483 micrograms for the third.

Thus, this case of twin pregnancy showed a definitely diminished ex-

cretion of urinaiy thiamin in 24 hours. The second patient listed in

Table II, J.C., continued to vomit 2 or 3 times a day from the sixth

week through the fii’st trimester of her gestation. Although she took

a dailj’’ oral dose of 1.5 mg. of tliiamin, the urine test for tliiamin at

the end of the first trimester revealed only 473 micrograms. Soon after

this test the vomiting subsided, but the appetite remained poor and
a second test done during the second trimester revealed that the thiamin

excreted was 330 micrograms. The group of nonnal pregnant patients,

who took a similar daily dose of thiamin, showed an excretion for the

same period, i.e., the second trimester, of 932 micrograms. Therefore, in

multiple pregnancy or prolonged vomiting, moderate daily doses of

thiamin are not onl}'^ justified but probably necessary, if a good thiamin

status is to be maintained. The vitamin B intake could be increased

easily by taking special high vitamin B bread as reported by Free®

in 1940.

Dexter and Weiss^® state that in toxemia of pregnancy, so far as

we Imow today, the vitamin requirement increases no more than in

normal pregnancy. Nixon^^ in 1942, however, found that in eclampsia

the amount of Bi excreted in the urine is significantly lower than in

normal pregnancy, also the concentration of thiamin in the placenta

was significantly below that of tlie placenta from normal cases. SiddalP®

in 1938, suggested a possible etiological relationship between vitamin B
deficiencies and pre-eclampsia and eclampsia. In tliis connection,

King’s^® report from Hongkong in 1941 is significant. He observed

42 eases of eclampsia, 19 (45 per cent) of which were complicated by

avitaminosis Bi. Of 13 deaths, 11 had this complication. Thus, in 85

per cent of eclampsia deaths, there was the double lesion of eclampsia

and avitaminosis Bi. MissetF'* observed that the incidence of late

toxemia is definitely increased in cases having nausea and some vomiting

in the first trimester; 41 per cent of multiparas and 51 per cent of

primiparas, who experienced this form of early toxemia, being toxic in

the last trimester. He also found that those who had moderately severe

vomiting during the eai'ly months were even more liable to late toxemia.

The incidence was 56 per cent of multiparas, and 57 per cent of

primiparas. Therefore, he suggests the likelihood that the occurrence

of late toxemia is indeed proportional to the severity of its early mani-

festations. Thus, in the vomiting of pregnancy great care should be

exercised to maintain a good thiamin status, and parenteral injections,

of thiamin may be necessary.

Summary

1. This report is a study of the thiamin status of normal pregnant
women, as determined by measuring the 24-hour urinary excretion of

thiamin chloride. Forty-two patients were observed, and 154 tests for

thiamin excretion were made.
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2. The control group took no daily additionaT tliiamin chloride and
the average 24-hour urinary excretion during pregnancy was as fol-

lows : fii-st trimester, 286 mierograms, second trimester, 263 micrograms,
and third trimester, 249 micrograms.

3. The daily addition to the diet of a small oral dose of thiamin,

namely, 0.75 mg., approximately doubled the excretion value over the'

control group.

4. Lowered amounts of thiamin chloride in the urine may be caused

by prolonged vomiting, poor appetite, or multiple pregnancy.
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CARCINOMA OF THE OVARY TREATED PREOPERATIVELY
WITH DEEP X-RAY-'

Report of Three Cases

Thomas J. Parks, M.D., New York, N. T.

The treatment of cancer of the ovary is notoriously unsatisfactory.

Probably less than 10 per cent of the solid infiltrating type and 40

per cent of the papillary adenocarcinomas sundve five j-ears. While the

poor results are due in part to the tardiness in applying tlierapy, never-

theless, they have stimulated the search for improvement in the hand-

ling of these eases as we find them. Without exception, all who have

studied the problem agree that in the treatment of carcinoma of the

ovarj^, excision is the procedure of choice. Radiation for these cases is

not so well established. Some support its use as an adjunct to opera-

tion, Avhile others admit no benefit from radiation and assert tliat it can

cause harm. This report of three inoperable cases of carcinoma of the

ovary which were treated with deep x-ray therapy and were later found

to be operable is presented as ertdcnce that x-ray treatment may, in

some cases, affect the course of the disease.

It is difficult to accurately appraise the effects of radiation. It is

apparent that there was some effect upon the gi-ovdh; although no great

amount of destruction was noted. The effect was sufficient, however, to

permit the removal of the mass later on.

*Pr7sentca at a meeting of the Xew York Ob.stctrical Society. May 0. 1044.
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Whether these eases are isolated curiosities, or whether similar effects

might be more frequently obtained can only be determined by further

experience. The prevailing practice in ovarian neoplasms is to operate,

to remove as much of the mass as possible even though large residual

carcinomatous masses are left in situ, and then to employ x-ray. The
generally unsatisfaetoiy results following this treatment might make
justifiable the planning’ of the treatment of papillary growths when not

removable along the lines employed in the eases reported here.

A study of previous experiences in the use of radiation, follows along

two lines, the statistical and the direct observation of individual eases.

Statistical study is unsatisfactory mostlj’' because of the great variation

in standards of microscopic criteria, extent of disease, thoroughness of

operation and follow-up interval.

Ford^ found x-ray valuable after surgery and as a palliative measure
when the condition was inoperable. Montgomery and FarrelP thought
that radiation lessened pain and edema in addition to prolonging life.

They reported the use of postoperative x-ray in 22 cases of ovarian can-

cer and found that all their cures were in the papilliferous type. They
regarded it as important to consider the histologic diagnosis, grade of

malignancy, degree of operability and radiation factors. Kean® also

favored postoperative x-ray. He found that it prolonged life and
thought that it should be given even in hopeless cases as a palliative

measure. Tajdor and Greely^ reviewed the factors influencing end re-

sults in 138 eases of carcinoma of the ovary. They found that post-

operative x-raj'' was especially useful in a limited number of the cases

studied. Schmitz® recommended x-ray postoperatively and suggested,

that if the tumor was large and inoperable and ascites was present, the

fluid be removed before deep x-ray was administered.

Harris and Payne® in reporting 38 cases of carcinoma of the ovary
found x-ray to be valuable as a postoperative measure. In addition, the

following case, similar to the ones I am reporting, was cited: “An
operation was begun, but the tumor was so far advanced that to con-

tinue the operation was thought inadvisable. A biopsy was taken which
showed papillary eystadenocarcinoma of the ovaiy. The patient was
given deep x-ray therapj^ her condition seemed to improve and 33

months later she was operated upon again. At the time the report was
given she had been well for five years.”

Neither Lynch^ nor Meigs® were enthusiastic regarding the use of

radiotherapy in the treatment of carcinoma of the ovary. GoodalP, in

a recent article, stated that cure or arrest of progress could not be ex-

pected from deep x-ray treatment alone, and that it occasionally caused

harm by degeneration.

Deep x-ray as a preoperative measure is not a new procedure. Wal-
thard and Heyman, as quoted by GeisP®, have treated inoperable eases,

which afterward became operable, with x-ray. In a series of 38 cases

of carcinoma of the ovary, Marchetti^^ reported eight cases as having
had an exploratorj’- laparotomy and biopsy followed by roentgen therapy
and a second operation. His conclusion was: “Unquestionably x-ray
rendered operable a good part of previous inoperable cases in this

group.” Seven of these eight patients died with an average duration
of life of seventeen months. One was alive twelve months after the
second operation when the report was Inade.

Report of Cases

Three cases are presented in which the history and physical examina-
tion were comparable. In each instance, because of the size of the

growth, density of adhesions, extent of infiltration and the apparently
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hopeless outlook, the original operator did not remove the pelvic organs.

A biopsy was talcen and deep x-ray therapy was given which obviously

caused the masses to become smaller and more movable and the implants

on the peritoneum to shrink. Several months after the first operation,

a second operation was performed in each case and at this time the neo-

plastic tissue and affected organs were removed. Two of the patients

are still alive and apparently well after twelve and eight years. The
third patient died of a carcinoma, thought to be unrelated, five years

after the original operation.

Case 1.—Phil’s. B. S., Unit No. 348632, was admitted to Sloane Hos-
pital for Women because of enlargement of the abdomen. She was
operated upon on August 15, 1932. On opening the abdomen, it was
found to contain a large quantity of straw-colored fluid and the pelvis

and lower abdomen were filled with a granular, cauliflower-like mass the
size of a six months’ pregnancy. Numerous implants were noted on
the parietal and visceral peritoneum,

;
the liver and epigastric regions

were thought to be unaffected. As the condition was deemed inoperable,

a biopsy was taken and the abdomen closed.

Fig. 1 .—Sloane Hospital Pathology'- No. 6343 (Mrs. E. S.) shows microscopic disap-
pearance of ovarian tumor tissue before radiation.

Microscopic Examination: (Pig. 1.) The epithelium in places was
arranged in a single layer and was low cuboidaP in type. In other

places, many papillary folds were seen and the epithelium was high

cyUndrieal in shape with basal nuclei. In some folds the cells were

closely packed and formed irregular masses on the .surface. The nuclei

showed pob^morphism varying in size, shape and .staining quality. Many
mitotic figures were vi.sible. Numerous fibroblasts were seen in the sup-

posing structure. Although the epithelium grew downward and in

places formed alveolar-like spaces, the basement membrane was intact.

Diagnosis: Papillary cystadenocarcinoma of the ovary.

Deep x-raj^ therapy was instituted as a palliative and possible thera-

peutic measure. Between August 19, and September 16, 1932, inclusive,

twenty-one exposures were given to the pelvic region through two fields,

one anterior and one posterior, each measuring 20 cm. by 20 centi-

meters.

Bach exposure was as follows: Kilovolt.s, 180, Anode .skin distance
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50 cm. Filter 0.55 mm.- copper and 1.0 mm. aluminum. Total, 1,500 r.

per field.

Also between December 28, 1932, and February 3, 1933, twenty expo-
sures were given to the pelvic region through three fields, one anterior
and two posterior each measuring 20 cm. by 25 centimeters.

Each exposui*e was as follows: Kilovolts, 180, Anode skin distance
50 cm. Filter 0.55 mm. copper and 1.0 mm. aluminum. Total, 1,700 r.

per field.

The patient was examined in the Follow-up Clinic, one month after
completing the second series of deep x-ray, the mass was thought to be
smaller and more movable and a postoperative ventral hernia was noted.
It was decided to perform another laparotomy with the hope that the
tumor could be removed and the hernia repaired. On March 17, 1933,
seven months after the first operation, a supravaginal hysterectomy and
hilateral salpingo-oophorectomy were done. Upon opening the ab-

domen, the peritoneal implants were found to have entirely disappeared.
A small amount of ascitic fluid was present and one whitish plaque was
seen beneath the old scar. The pelvis and lower abdomen were filled

with an irregular-shaped mass the size of a five months’ pregnancy.
There were a numher of peritoneal adhesions in the pelvis. The uterus
was normal in size. Both ovaries were cystic and in several areas pa-
pilliferous excrescences extended through the surface. In addition to

cauliflower-like masses of tissue, some of the cj’-sts contained a lemon-
yellow thin fluid and others contained a.thick brownish mucoid material.

The right ovaiy measured 17.5 by 9.5 by 7 cm., and the left ovary
measured 16 hj' 11 by 9 centimeters.

Fig. 2.—Sloane Hospital Pathology No. 6920 (Mrs. E. S.) shows microscopic appear'
ance of ovarian tumor tissue after radiation.

Mioroscopic Examination: (Pig. 2.) The uterus was not remarkable
except for the presence of an endometrial mucous polyp. In the serosa

of both tubes, dilated lymph channels were seen which contained epi-

thelial cells resembling the epithelium of the tumor masses. On the

outer wall of the cyst were a number of papillary excrescences covered
with tall atypical columnar epithelium. The nuclei varied in size, shape
and staining qualit3^ Some mitotic figures were seen. In some areas

the basement membrane was absent and the underlying stroma was
invaded by tumor cells. There were a few small masses of bluish-

staining calcified material in several areas in the cyst wall. The epi-

thelium lining the cyst was similar to that described on tlie outer wall.
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Diagnosis: Endometrial polyp
;
atrophy of endometrium

; atrophy of
uterus,

The right tube showing lymphatic extension of growth,
Papillary cystadenoeareinoma, right ovary,
Left tube showing lymphatic extension of growth, and
Papillary cystadenoeareinoma, left ovary.

This patient had an uneventful convalescence and has remained well.
The abdominal wall was firm and the pelvis was clear. It has now been
eleven years after the first operation, and ten years since the second
operation, and she was last seen in the Eollow-up Tumor Clinic on
October 8, 1943.

Case 2.—^]\Irs. L., Unit No. 485440, a thirty-year-old married nulli-
gravida, was admitted to the Presbyterian Hospital on April 24, 1936,
with a history of having had fever and night sweats for six weeks. Dur-
ing most of this time, the abdomen was distended. For the past two
weeks, she had had abdominal cramps. A diagnosis of tuberculous
peritonitis or possibly an ovarian cyst was made, and on May 7, 1936,
an exploratory celiotomy was done.

S r Jvifcu Jh. - '.L 15-'-r?w ..4

Pig. 3.—Presbyterian Hospital Pathology No. G0732 (Mrs. L.) .shows microscopic ap-
pearance of ovarian tumor removed at primary operation before radiation.

The abdomen contained approximately 12 liters of straw-colored fiuid.

The upper abdomen seemed to be normal. The liver was smooth, the

kidneys were of normal size and also the .spleen. The small bowel was
injected, but otherwise was normal. The pelvis was filled by a dense

matted mass of adhesions and the individual structures could not be

identified. Just beneath the bladder was a shelf of grayish-fibrinoi^

tissue, which seemed to form a bridge acro.ss the pelvis and through this

passed the sigmoid. The appendix was edematous and adherent to the

shelf of tissue. Deep in the pelvis was a considerable quantity of fri-

able grayish-white material resembling the implantations occurring with

papillary carcinoma of the ovarjL “Because it was apparent that noth-

ing surgical could be done, we were satisfied with removing some pieces

of this tissue for pathological examination and proceeded to close the

wound.''

Mioroscopic Examination: (Pig. 3.) The specimen was quite

glandular. Cells varied in size and shape and staining quality, vdth

vesicular nuclei which showed about three mitotic figures per high

power field. The tumor was thought to be anaplastic.
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Pathological Diagnosis: Papillaiy carcinoma of tlie ovary.

The postoperative course was uneventful and the patient left the hos-
pital on the twenty-third da3^ The wound healed by primaiy union.
Deep x-ray therapy was begun on the sixth postoperative day and
apparently caused some nausea. Between May 13, and May 29, 1936,
when the patient was discharged, fifteen exposures of deep x-ray were
given to the pelvic region, through three fields, two anterior and one
posterior, each measuring 10 cm. by 15 centimeters.

Each exposure was as follows: Kilovolts, 200, Anode skin distance,

50 cm., Filter, 1.0 mm. copper and 1.0 mm. aluminum. Total -1,050 r.

for each anterior field and 150 r. for the posterior field.

This series was completed at the Queens General Hospital between
June 4, and June 23, 1936 : 1,050 r. were given to the posterior right

and posterior left pelvis, 150 r. were given daily filtered with mm. of

copiier and 1.0 mm. aluminum. On admission to the Eoentgenological
Department of the Queens General Hospital, the patient appeared to be
debilitated, and the entire pelvis was thought to be filled with a firm

diffuse nontender mass. On June 21, 1936, the following notation was
made, “Patient is now greatty improved. Her appetite is good. The
ascites has entirely cleared. On vaginal examination, the pelvic mass
was found to be considerably smaller and softer.

’ ’

Fig. 4.—Sloane Hospital Pathology No. 10802 (Mrs. L.) shows microscopic appear-
ance of ovarian tumor tissue after radiation.

On December 8, 1936, a laparotomy was performed at Sloane Hospital
for Women. A moderate amount of clear fluid was present in the

abdominal cavity. On both sides, in the region of the ovaries, were
cystic masses of friable tissue approximately 8 cm. in diameter, which
were adherent to the side wall of the pelvis and to the intestines, but did
not involve the peritoneum, omentum or any other structures. Both
tubes and ovaries were removed. The uterus was not removed.

Microscopic Examination: (Fig. 4.) Irregular papillary excrescences
and partially hyalinized fibrous tissue suggestive of psammoma bodies
were seen. The projections were covered for the most part with a single

layer of columnar epithelium. In some areas, however, the cells were
found to be grouped in several layers gmng the appearance of pseudo-
stratification. There was relatively little change in the size, shape and
staining quality of the cells. Occasional mitotic figures were observed.

A diagnosis of papillary cystadenoma was made.
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Convalescence was uneventful and the patient weighed IO31/2 pounds
when discharged from the liospital. Stilbestrol was given for hot flushes.

She attends tlie Tumor Clinic at regular intervals and when last seen
on January 7, 1944, her weight was 1381/^ pounds, her general condition
was good and her pelvis was clear. It has now been seven and one-half
years since her first operation, and seven years since her second opera-
tion.

Case 3.—^]\Irs. I. G. P., Unit No. 429174, A thirty-one-year-old nullip-

ara was admitted to Sloan Hospital for Women because of abdominal
swelling and discomfort of one month’s duration. A diagnosis of

tuberculous peritonitis or ovarian neoplasm was made, and on Januaiy
25, 1934, a laparotomy was done. A large amount of ascitic fluid was
found, the peritoneum was injected and adliesions were present between
the pelvic mass and the intestines. Tlie pelvis was filled with a pinldsh-

Avhite cauliflower growth which extended to the level of the umbilicus.

It was felt that excision was not feasible and a biopsy was taken.

Microscopic study showed that the tumor was a malignant papillary

serous cystadenoma of the ovaiy. .(Pi"- 5-)

Fig-. 5 .—Sloane Hospital Pathology No. 8396 (Mrs. I. G. P.) shows microscopic ap-
pearance of ovarian tumor tissue before radiation.

On January 10, 1936, the patient Avas seen in the Tumor Follow-up

Clinic. She was in a debilitated condition and had had numerous para-

centeses for recurring ascites. She was remarkably free from symptoms
except for abdominal discomfort due to tension when a paracentesis

was needed. The abdominal mass Avas unchanged. In aIbav of our ex-

perience Avith the tAvo previous cases, it aa'Us decided to try x-ray therapy.

BetAA’^een January 15, 1936 and July 8, 1936, fifty-eight exposures of

deep x-ray Avere given, through four fields, tAVO anterior and tAVO pos-

terior, each measuring 15 cm. by 15 centimeters.

Each exposure Avas as folloAA^s : KiloAmlts, 190 to 200, anode skin dis-

tance 50 cm., filter 0.55 mm. copper and 1.0 mm. aluminum, total 1,600 r.

for each of the anterior fields, and 1,000 r. for each of the posterior

fields.

Following roentgen therapy, the abdominal mass Avas reduced in size.

Improvement Avas noted in the patient’s general condition, and there

was less localized pain.

A second laparotomy Avas planned AAuth the possibility of removing

the petyic growths. On December 11, 1936, the operation Avas per-
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formed and large masses of glistening white cauliflower-lilve tissue were
found extending halfway to the umbilicus. The tissue was soft and
friable. The liver was smooth. A hj’-sterectomy and bilateral salpingo-

oophorectomy were performed and the diagnosis of carcinoma of the

ovary was confirmed microscopically. (Fig. 6.) The operation was
complicated by peritoneal adhesions which were probabl}'- due, at least

ui part, to the 85 paracenteses that w'ere done in the two years prior to

the operation.

Fig. 6.—Sloane Hospital Pathologj' No. 10812 (Mrs. I. G. P.) shows microscopic ap-
pearance of ovarian tumor tissue after radiation.

Fi&. 7.—Presbj-terian Hospital Autopsy No. 13028 (Mrs. I. G. P.) shows micro-
scopic appearance of tumor of'the intestine which resulted in perforation and deajh of
the patient.

The postoperative course was satisfactoiy and the patient left the

hospital on the sixteenth day. General improvement was noted and
examination showed the abdomen firm and the pelvis clear. She re-

sumed a normal life, came to the Follow-up Clinic at regular inteiwals,

and did some work as a substitute public schoolteacher. In February,
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1939, she was admitted as an emergency after a two weeks’ illness, a
diagnosis of intestinal obstruction was made and a ceeostomy was done
on February 27, 1939, The patient died .shortly after the operation.
Autop,sy revealed no evidence of carcinoma of the ovaiy. The cause of
death was perforated carcinoma of. the colon.

Autopsy (No. 13028),—^A. M, Pappenheimer : “Quite unexpectedly
there was disclosed at autop.sy a pei’forated adenocarcinoma of the
sigmoid, located several inches above the site of the previous pelvic
tumors

;
there was one small metastatic nodule in the pehdc tissue, but

no distant metastases. The histological structure of the tumor of the
colon (Pig, 7) is that of a colloid anedocarcinoma, which is unquestion-
ably unrelated to the ovarian tumor. The regression of her ovarian
tumors is co2nplete, save in one portion of the remaining ovarian tissue
in which there are still found a few papillaiy cysts lined by low, not
actively growing epithelium, which may represent the remains of the
original gro^vth. There is not a trace of the previous peritoneal im-
plantations. The case is instructive in demonstrating the po.ssibility

of curing what was probably a malignant epithelial tumor, and in
showing that the regression of one epithelial neoplasm confers no im-
munity to the development of a new .spontaneous carcinoma,”

Discussion

The most interesting point in these cases is the clinical experience in

three cases suffering with apparently’’ inoperable ovarian tujnors which

were made operable by x-ray thei’apy.

Should these cases be called carcinoma ? Giussly, they were definitely

malignant. There was massive local extension to the pelvic wall and

intestine and infiltration preventing .separation of the growth from the

surrounding structures and peritoneal implants. As in many ovarian

neoplasms, the process was limited to the abdominal cavity, kliero-

seopically, the evidence of malignancy was unsatisfactory’’ as in most

of the papillary growths of the ovaiy. klorphologically’’, there was only

occasional evidence of rupture of the basal membrane and infiltration.

Cydologieally, there was some variation in tlie size and shape of tlie

cells, some loss of polarity’’ of the nucleus and slight increase in mitoses.

On the whole, however, it would be impo.ssible to classify any of the

three neoplasms as definitely’^ benign or definitely' malignant.

The effects of the radiation are .similarly apparent in gross rather

than in microscopic changes. The size of the mass was reduced. It be-

came localized. The most striking effect was the elimination of infiltra-

tion. This permitted the papillary process which still persisted to be

separated easily' from inte.stines and the parietal peritoneum. Isolated

peritoneal hnplants also disappeared. Microscopically, there was a,

slight flattening of the cells and a return of the nuclei to the base of

the cells.

Summary

1. Three cases of papillaiy cy’.stadenocareinoma, inoperable because of

massive infiltration into the surrounding structures, are presented which

were apparently made operable by deep x-ray therapy.

2. In all three eases the neoplasm was limited to the abdominal cavity.

3. The x-ray profoundly affected the gross appearance of the tumors,

but caused very little change in the microscopic picture.
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4. Two of the patients ai’e alive after eight and twelve years, re-

spectively; the third snccumbed after five j^ears of an apparently un-

related carcinoma.

Conclusions

1. Deep x-ray therapy in the three eases reported caused the papillary

excrescences and transplants to shrink and the entire mass to diminish

in size, thus maldng operation easier.

2. This study indicates that it is uiivdse to persist in doing a difficult

primary operation. In some eases of massive infiltration, it may he

safer to take a hiopsj’’, close the abdomen, give deep x-ray and perfonn

a second operation at a later time.

References

1. Ford, F. A.: Am. J. Obst. & Gynec. 16: 1, 1928.

2. Montgomery, J. B., and Farrell, J. T. Jr.: Radiology 23: 157, 1934.

3. Kean, A.: Am. J. Surg. 27: 425, 1935.

4. Taylor, H. C. Jr., and Greely, A. V.: Surg., Gjmec. & Obst. 74: 928, 1942.

5. Schmitz, H. E.: West. J. Surg. 50: 445, 1942.
6. Harris, J. H., and Pajme, F. L. : Am. J. Obst. & Gynec. 29: 88, 1935.

7. Lynch, F. W.: Am. J. Obst. & Gynec. 32: 753, 1936.
8. Meigs, J. V.: Surg., Gynec. & Obst. 71: 44, 1940.

9. Goodall, J. B.: Am. J. Obst. & Gynec. 43: 210, 1942.

10. Geist, S. H.: Ovarian Tumors, New York and London, 1942, Paul B. Hoeber,

Inc., p. 202.

11. Marchetti, A. A.: New York State J. Med. 41: 2324, 1941.

47 East Sixty-thibd Street

Discussion

DR. JAMES A. CORSCADEN.—I observed the original condition of two of the

cases and all three at the secondary' operation. Most dramatic was the change in

the gross appearance. In all three cases the growth infiltrated the surrounding tis-

sues, the pelvic wall and intestines. At the second operation, there were still masses

of cauliflower tissue but they could be separated cleanly from the surrounding tissue.

The second point wliich interests me is the contrast between the gross appear-

ance of these growths and the microscopic picture, one having every aspect of

malignancy, the other showing few of the characteristics of an invasive carcinoma.

The practical application of the experience in these three cases would be that,

in apparently hopeless, invasive cases, to carry out the procedure performed here,

—

the exploratory incision, the taking only of a biopsy and no attempt made to scoop

out the removable material, the giving of adequate x-ray therapj’’ and a second

operation several months later. Certainly the partial removal of ovarian carcinoma

and subsequent radiation has not given very satisfactory results. The other pro-

cedure would at least be worth trying.



GANGRENE OF AN EXTREMITY IN A NEWBORN CHILD

Melvin D. Steiner, M.D., New ORiiEANS, La.

(From the Departments of Obstetrics and Gynecology of the Tulane University of
Louisiana School of Medicine)

The following instance of gangrene of an extremity in a newborn
infant is recorded in order to draw attention to an apparently rare

fetal condition, of which, to date, only 42 cases seem to have been re-

ported in the literature.

Case Report

A white rnultipara, 33 years of age, was first seen at the Hutchinson
Memorial Clinic of the Tulane University of Louisiana School of Medi-
cine April 13, 1938, in the tenth week of her eighth pregnancy. The
last menstrual period had occurred February 7, and the estimated date
of confinement was November 14, 1938.
The patient’s seven previous pregnancies had been witliout incident

and had terminated in spontaneous full-tenn deliveries. Inquiry into
the personal and family history revealed notliing of significance. Phys-
ical examination revealed no abnormalities and the pelvic measurements
were adequate. The blood serologic reaction was negative and all other
laboratory data were vdthin the normal range of values.
The pregnancy progressed uneventfully. Fetal movements were felt

early in July, The initial blood pre.ssure was 115/80 and the highest
pressure, 130/90, was observed September 22. The patient weighed 147
pounds on her first visit to the clinic, and 377 pounds October il, 1938.

The following day the membranes ruptured and a large amount of
water was lost. No pelvic examination was made at this time, Wlien
labor had not ensued at the end of 48 hours, medical induction was car-

ried out by the use of ca.stor oil followed by a hot enema. Pains oc-

curred promptly, and pelvic examination an hour later showed the cervix
fully dilated and entirely effaced. The presentation was vertex and the

position L.O.A. The fetal heart tones were strong. After a 20-minute
'second stage a viable male child, weighing 10 pounds, was delivered spon-

taneously and without difficulty, except that as the head was delivered,

the left hand was found to be prolapsed between the cranium and the

bony pelvis.

The child cried promptly and was normal in all respects except that

the skin was missing from, and a wide path of excoriation involving,

the dorsal surface of the first phalanges of the .second, third, fourth and
fifth fingers. The remainder of the hand presented a normal pinkish

hue and arterial pulsations in the extremity were of normal strength.

The entire extremity, however, seemed incapable of active motion.

As the day progressed the child’s respirations became rather shallow

and the hand began to assume a bluish-red tinge. Sixteen hours after

birth he was admitted to Touro Infirmary, at which time the following

notes were made

:

This is a full-term newborn male child, whose physical findings pre-

sent no abnormalities except as follows

:

The face is very red and slightly edematous. Respiration is rapid and

shallow and inspiration is occasionally accompanied hy a moan or grunt.

There is dullness over a small area po.steriorly at the level of the angle

of the scapula, and subcrepitant rales are heard over the same area.

The left arm .lies limply by the baby’s side; pas.sive motion causes pain,

and active motion seems impossible. The forearm and hand are slightly

edematous. Across the dorsum of the first phalanx of the second, third,

fourth and fifth fingers is a bright red excoriation about 1 cm wide.

The fineers and fingernails are blue, the color being deepe.st on the .sec-

ond and fourth fingers. A purplish discoloration e.xtends up the thumb

686
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to the dorsum of the hand. Arterial pulsations are of normal strength.
The whole extremity feels rather cool.

Spinal puncture revealed clear fluid under no increase in pressure.
Examination of the fluid showed 30 white blood cells and many red
blood cells per high power field. The globulin content was ndthin nor-
mal range.

The child was assumed to have pneumonia and was placed on the
routine pneumonia regimen, including the oxj^gen tent. Within 24
hours the lung findings were normal and it was concluded that they
were due to pulmonary congestion rather than to pneumonia.
A surgical consultant believed that the condition of the left hand was

caused by ecehj’-mosis rather than by incipient gangrene, and advised
conservative therapj'', including heat and elevation of the extremity.
For 48 hours slight improvement seemed to be occurring. The fingers

remained dark and cool, but the extremity became warmer elsewhere,
and the swelling disappeared. At the end of this period, however, defi-

nite progression occurred, and by the tenth day of life tiie distal two-
tliirds of all the digits, including the thumb, were clearly gangrenous
and an irregular line of demarcation could be traced on the dorsum of
the hand at the base of the fingers and on the volar aspect about the
middle of the palm. The whole extremity was cold and arterial pulsa-

tions could not be felt.

Amputation of the foreann was carried out the following day, under
drop ether anesthesia. A guillotine amputation just above the left

wrist was attended vdth practically no bleeding, and reamputation was
therefore done at the junction of the upper and middle tiiird of the foi-e-

arm, at which level the blood supply seemed entirely normal.

The pathologist reported as follows

:

One specimen consists of an infant’s left hand and 5 cm. of the dis-

tal portion of the forearm. All five fingers are involved in a gangrpous
process which terminates grossly at the metacarpophalangeal articula-

tion. There is some loss of skin over the palmar surface of the hand.

The tissue is degenerated and gangrenous, and some of the blood ves-

sels are distended, but definite thrombosis or other abnormalities can-

not be demonstrated in any of the areas examined.

The other specimen, which consists of a portion of forearm, presents

no abnormalities.

The child was not disturbed by the operation and continued to nourish

well and gain weight. A rather extensive slough and Avound infection

in the stump I’equired the removal of the sutures (interrupted dermal)

on the fifth day, and the use of various local measures as Avell as injec-

tions of Avhole blood and ultraviolet therapy. The soft tissues of the

axilla and about the shoulder joint were involved in an infectious my-

ositis before the process Avas brought under control, but the child Avas in

excellent condition and the Avound Avas Avell healed Avhen^ he AA'^as dis-

charged from the hospital on the thirty-fourth postoperative day. At
this time he had full motion of the stump.

Examination at the age of seven Aveeks in the Pediatrics Clinic of the

Tulane University Hutchinson Memorial Clinic showed no abnormality

except the absence of the upper left extremity. The gain in Aveight had

been average for the duration of life. The blood serologic reaction Avas

negative, and values for all blood elements were Avithin noimal range.

The mother Avas carefully questioned^ at this time concerning possible

abnormalities of pregnancy or parturition on either side of the famiy,

but none Avas revealed.

The child continued to gain normally until the age of three months, at

which time he developed bronchopneumonia, AA^iieh proved fatal. Au-
topsy Avas not permitted.

Discussion
ft

Gangrene of an extremity in the neiA’^born infant is an apparently

very rare occurrence. According to Heller and Ahrnri,^ AA^ho made a
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complete review of the literature and a tabulation of reported cases
in 1941, there had been recorded to date 40 cases, including their own,
of which nine, including their own, were instances of gangrene of the
upper extremity, and of which five, including their own, were reported
in the American literature. Their comprehensive study supplements
Kosmak’s® report in 1908, of one personal and four collected cases, and
Dohan’s^ report in 1934, of one personal and 25 reported cases.
Kosmak omitted several eases which Dohan and Heller and Alvari

included in. their later reviews. The latter authors, however, omitted
Bronson’s case, reported in the Transactions of the American Derma-
tological Association in 1901, and included in Bohan’s report; in this
instance the gangrene involved the light cheek, neck, ear. clavicle and
thumb. Durand and Bobillo'' have since reported (1935), a case of
symmetrical gangrene of the lower extremities and superficial gan-
grene of the left forearm. The inclusion of these two cases and the
addition of the case reported herewith bring to 43 the number of re-

corded cases, to 12 the number of eases of gangrene of the upper ex-
tremities, and to 7 the number of cases recorded in the American
literature. It might be added that an examination of the literature,

since 1941, has revealed only one possible additional case. It is in a
German publication which is not available to me, and the title is not
sufficiently specific to permit a definite statement that the case is one
of gangrene of the newborn infant.
In addition to the 7 cases recorded to date in the American litera-

ture, 4 others have been reported in the English, and 1 in the Aus-
tralian literature. No reasonable explanation presents itself for the

preponderance of reports in the foreign literature. As in all “rare”
conditions, undoubtedly many cases have occurred which have not
been reported, but there also seems no doubt that gangrene of the new-
born infant is actually very rare. The subject is not mentioned in

textbooks of obstetrics, and 11 leading obstetricians in the United
States who were questioned concerning it replied that they had never
observed it or even lieard of it, though all of them had had personal

experience with compound presentations.

The only ease in any way similiar to ray own and the other reported

cases observed by any member of this group was desci’ibed by Dr. J.

W. Jlarris:® A child delivered after a prolonged dry labor presented

just above the knee a spiral depression completely encircling the thigh,

into which the umbilical cord fitted with ease. Below the depression

the leg was enormously edematous, cold, and almost black. Gangrene
seemed inevitable, but recovery ensued under conservative therapy.

The condition was explained as due to interference with the circula-

tion by the umbilical cord which encircled the thigh.

In the 43 eases reported to date, the outcome is in doubt in 5 in-

stances, and 16 chilaren are known to have died of the condition.

Deferred death occurred in my OAvn case, but it is highly doubtful that

the gangrene had any part in the fatality.

The most baffling feature of gangrene of the neAvborn infant is the

etiologie factor. In certain of the reported cases the suggested causes

are unconvincing. In Cotes-Preedy’s*^ case, for instance, maternal

trauma is advanced as the cause of fatal fetal gangrene, the rnother

haAong fallen on the right side tAviee before deliAmry. The eAudence

advanced for the diabetic etiology suggested in LaAAU’ence and Mc-

Canee’s" case is of dubious AAmrth, and Raynaud’s disease, suggested

as a cause in 4 reported eases, is unlikely in neAvborn infants, for

obAUOus reasons. Infection AAms a reasonable possibility in some though

not in all of the cases in Avhich it Avas suggested.

The most logical cause suggested in the reported eases Avas trauma

at delivery. As Heller and Alvari point out, the incidence of hard,

difficult labor, abnormal delivery and neonatal asphyxia in the 40

eases they collected is far above the proportion to be expected m so

small a series. In the 39 cases in Avhich details Avere available, labor
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was difficult or birtli instrumental or otherwise abnormal in 11 in-

stances, the cord was about the child’s neck in two instances, and the
baby was asphyxiated, or otherwise abnormal in 8 instances.

It is interesting that the majority of obstetricians who were ques-
tioned on .the subject, as previously mentioned, advanced trauma at
delivery as the most reasonable explanation. Bayard Carter,® for
instance, reasoned that if pressure necrosis of the scalp can occur, it

seems logical that pressure on the prolapsed extremity in a compound
presentation can produce the same result. A. C. Beck® stated that he
always discusses pressure necrosis as a theoretical possibility in pro-
longed labors with prolapse of the hand when he is lecturing to stu-

dents. In his opinion gangrene would occur more often except for
two circumstances, that many eases are promptly recognized and
treated either by replacement of the hand or by version, and that
there is a high percentage of stillbirths in such cases.

In my OMm case, there seems little doubt that the gangrene can be
attributed to prolonged pressure on the prolapsed hand caught be-
tween the head and the bony iielvis. It can reasonably be assumed
(though no pelvic examination was made at the time), that the hand
prolapsed at the time the membranes ruptured and that the pressure
was continuous until delivery 50 hours later. A somewhat similar ease

was reported by Fischer^® in 1929 : The uiidwife who attended an 18-

year-old primipara stated that after 14i/^ liours of hard labor, the child

was born with tlie palm of the right hand o^^er tlie right eye, and with
the umbilical cord around the neck. Gangrene Avas apparent a Aveek

after birth, but the child Avas not seen until the eleventh day; his con-

dition then did not iiermit amputation and death occurred on the four-

teenth day. .Postmortem examination shoAved thrombus-formation in

the great A’^essels of the right arm, pulmonary arteries and aorta. In
my oAAui case, pathologic examination of the amputated extremity

failed to shoAv thrombus-formation.

_

In my oAAm case, there Avas ample amniotic fluid, and amniotie^ adhe-

sions could not have caused the gangrene. It is unlikely that it AAms

due to focal deficiencies, as studied by Streeter, for in such cases,

as he pointed out, “the defect usually is present in some degree in all

four extremities, and at least in tAVo or more.”
Heller and AlAmri haAm outlined a plausible and ingenious mecha-

nism to explain the gangrene in their personal ease. DeliA’’ery was by
midforceps, resorted to after 29 hours of hard labor because of ma-
ternal exhaustion. The child AA'^as in poor condition at birth and pre-

sented cyanosis and asphyxia. The folloAAnng day the right arm AAms

found to be paralyzed and the right hand Avas cold,_ limp and blue.

Tavo days later a gangrenous process involved practically the AAdiole

right upper extremity beloAv the elboAv, and pulsation could not be

detected in either the axillary or radial artery. Amputation AAms_ con-

sidered and decided against, and conservative treatment aa^s insti-

tuted, AAnth ultimate preservation of the extremitj’- and AAuth only

^ limited loss of function.
These authors do not believe that if true thrombus-formation had

been present, canalization could have been established in so short a

time. They also point out that freeing of a thrombus Avould have
resulted in a more dramatic episode distal to the axillary artery than
that which occurred, and that rapid establishment of collateral circu-

lation need not be assumed, because the axillary artery resumed pul-

sation six days after birth.

Their hypothesis is that “there existed a temporary agglutination

of the intimal surfaces of the large vessel . . . similar to that AA^hieh

occurs Avhen a piece of rubber tubing of equivalent caliber is pressed

on firmly for a protracted period. Perhaps the surfaces Avere sealed

AAdth fibrin, AA^hich essentially shut off all distal supply of blood but
AAms not necessarily accompanied by thrombus-formation. When the

pressure Avas no longer a factor, the proximal pulsating blood stream^
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acted as a hydrostatic wedge, and the adhered surfaces gradually were
forced cipart and circulation again established soon enough to preserve
function but not before a modicum of damage had been done.”

This hypothesis seems more generally applicable than any other
which has been suggested.

_

It is particularly applicable to the cases
of gangrene of the extremity in Avhich recovery occurred under con-
servative treatment, and it is also applicable to the cases in which
amputation was necessary or in which no surgery was practiced and
death occurred. In such cases, as in my own, the pressure may have
lasted too long to permit separation of the adhered surfaces after it

was relieved.

Heller and Alvari, on the basis of this hypothesis, suggest that in
the absence of gross infection, a mutilating procedure should be post-
poned until, it is certain that it cannot be avoided. The advice, of
course, is sound, for amputation of an extremity is a repugnant opera-
tion at any age, and particularly repugnant in a newborn baby. On
the other hand, it sometimes cannot be avoided. In Heller and Alvari ’s

case, pulsation in the axillary artery was felt on the sixth day and
pulsation of the radial pulse on the twelfth day. but in my own case

these pulsations, originally present, disappeared under conservative
therapy and the gangrenous process continued to spread. The warn-
ing should also be uttered that in one’s natural desire to be conserva-
tive, radical surgery should not be delayed too long, as it apparently
was in some instances in the reported series in which death occurred
without operation.

Diagnosis is usually clear-cut. In my own case, as in Heller and
Alvari ’s ease and in one of the cases reported by Levy,’® limitation of

motion, which in ihy own ease and in Heller and Alvari ’s case amounted
to actual paralysis, was antecedent to the gangrenous process, and in

such eases, as Levy notes, Parrot’s pseudoparalysis must be differ-

entiated.

The practical importance of this case report is, as E. D. Plass’®

points out, the recognition of “a new danger from premature rupture
of the membranes.” It is the practice of many obstetricians in such
instances to avoid pelvic examination until after pains have begun and
labor has progressed, and that practice was followed in this instance.

It may be that under such circumstances immediate pelvic examina-

tion might be the wiser plan.
Summary

A case is reported of gangrene of the upper left exti’emity in a new-
born infant, born 50 hours after rupture of the membranes and two
hours after the onset of labor; at delivery the affected extremity was
found prolapsed between the cranium and the bony pelvis. Conser-

vative therapy was ineffective and amputation was necessary on the

eleventh day of life.

To date, 42 similar eases have been reported in the literature, of

which 11 were instances of gangrene of the upper extremity.

The etiology is briefly discussed, and trauma is shown to be the mo.st

reasonable and most generally applicable cause of the condition.
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ADENOACANTHOMA OP THE OVARY
George P. Melody, M.D., Robert L. F \ulkxer, M.D., and

Sidney J. Stone, M.D., Cleveland, Ohio
(From the Department of Obstetrics and Gynecology, Western Ftserve University

School of Medicine, and the University Hospitals)

The term adenoacantlioma is applied to tumors composed of glandular
and squamous elements these neoplasms are sometimes Imown as

adenocaneroids. Descriptions of such lesions encountered in the eso-
phagus, stomach, gall bladder, pancreas, sigmoid, thm’oid, and lung have
been reported sporadically in the literature. The fact that occasionally,
carcinomas of the corpus uteri are composed of both glandular and
squamous cells is well known. Among 100 cases of carcinoma of the
body of the uterus, Heaty and Cutler^ found 3 adenoacanthomas. Lind-
saj',^ in 1927, reported 3 instances of adenoacantlioma in a series of 70
cases of corpus carcinoma. The occurrence of metastatic adenoacantlioma
of the ovary from a primary adenoacantlioma in the body of the uterus
is mentioned by Meigs.^ The authors have been unable to find a single

instance of primary adenoacantlioma of the ovary in the literature at

their disposal. Inasmuch as two patients, who presented such a neo-
plasm, were encountered recently on the gynecology service of Univer-
sity Hospitals, it is felt that the reporting of such an unusual lesion

would be in order.

Case Reports

Case 1.—(History No. 225-530; Pathology No. 74739.) This was a
69-year-old white housewife, who was admitted to the gimecology service
of University Hospitals with a complaint of vaginal bleeding for one
month. The bleeding had been intermittent, and there had been no clots;

no pain; no weight loss. The patient gave a history of having had scarlet

and typhoid fevers. There had been two normal pregnancies; no abor-
tions. Review of systems was not revealing. The menses began at

the age of 13 years, and occurred regularly eveiy 28 daj^s lasting for 7
days. The last menstrual period was 26 years ju’eviously. Ph.ysical

examination revealed a healthy appearing elderly white woman, in no
particular distress. The findings on general physical examination were
entirely within normal limits. Pelvic examination, however, disclosed

a relaxed vaginal outlet; cervix anterior and atrophic; fundus uteri

forvmrd and apparently normal. Both adnexal regions were occupied
by firm, nodular tumor masses. On laboratory examination, the urinary
findings and blood count were within normal limits. Radiogram of

chest showed no evidence of parenchymal infiltration in the lung fields.

On November 23, 1942, pelvic laparotomy was carried out under gas-

oxygen-ether anesthesia. The left ovary was uodular and cystic, and
measured 14 cm. in greatest diameter. The ovarian mass was adherent
to the broad ligament anteriorly, and the left Fallopian tube was dravm
out over its superior surface. The corpus uteri was entirely normal in

size, color, and consistency. The right ovary, however, was the size of a
man’s fist, and was white and glistening in appearance; it was nowhere
adlierent. Bilateral oophorectomy and left salpingectomy were carried

out; however, because of the patient’s imsatisfactorv- condition under
anesthesia, hystei’ectomy was not undertaken. Following operation, the

patient made a satisfactory convalescence, and was discharged from
the hospital on the twenty-first postoperative day. Despite the exhorta-

tion of the staff, the patient refused to ‘undergo diagnostic curettage

before going home. This procedure was urged so that the absence of

691
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corpus cancer could be definitely establislicd, despite the fact that there
Avas no clinical evidence of such a lesion.

Pathologic The
.
(left) ovary Aveighs 735 Gni., and

nieasures .1.4 by .11 . by 6‘.5 centimeters. The external surface is rela-
tively smooth. Occasional daughter cysts varying J'rom 2.5 by 2 to 6 by
4 cm. contain light-broA\ui, glairy material. The ovary is essentially a
.sac, and varies from 0.5 to 1 mm. in thickness. Sections taken through
the cystic portions shoAV the cy.stic spaces to vary considerably in .size.

They are all lined with columnar epithelium that in most in.stanees is

a single laj'er in thickness. These cells are fairly uniform in type and
many are ciliated. Sections from other portions of the oAmry shoAv tumor
Avhich is pleomorphic and of epithelial type. Throughout there are
papillae Avith slender connective ti.ssue cores, that are covered Avith

columnar epithelium. There are numerous glands that Amry consider-
ably in size. The glands are lined Avith columnar epithelial cells. Some
of these cells have atypical irregularly shaped hyperchromatie nuclei

and others have mitotic figures, some of Arhich are abnoiinal. In addi-

tion throughout, there are groups of cells that are definitely of squamous
type. In some regions there is considerable keratohyaline material. The
tumor is definitely inAmsiA^e, there being identifiable glands lined by
tumor cells situated in the ovarian .stroma.

Fig 1. Case 1. Adenoacanthoma of the ovary. Photomicrograph (X120) show-
ing large plaques of squamous epithelium, containing abundant keratohyaline mate-
rial. Sections from Case 2 are strikingly similar to those from Case 1, except for

slightly less squamatization.

The tube measures 12 by 0.6 centimeters. It is smooth reddish gray,

and the fimbriated end is occluded and adherent to tlie ovary. Tlie

lumen is patent, empty, and is not dilated. Tlie Avail is not unusually

thickened. Sections of the uterine tube sIioav the lumen to be patent.

The plicae are unusually large, and some are club-shaped. They are

covered AAutli simple columnar epithelium. There is no significant

cellular infiltration in the sections examined.

The (right ovarian) tumor mass AA^eighs 180 gi-ams and measures 9

by 6 by 5 centimeters. The external surface is unusually smooth and

light-pinkish grav. The cut .surface neither bulges nor retracts, and is

nenrlv "rav There is no obvious degenerative change. Sections show

the tumor ma.ss to be richly cellular and definitely edematous. The cells
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vary in size and shape
;
some are elongated and spindle in outline. These

liave acidophilie cjdoplasm. Others are somewhat stellate in type, and
some are oval. They have relatively large nuclei, many of which are ir-

regularly shaped and deeply cliromatic. There are no bizarre nuelear
forms, or abnormal mitotic figures. The tissue separating these cells

is loosely arranged, of connective tissue type, and is distinctly edema-
tous.

Diagnosis:

1. Papilliferous serous eystadenoearcinoma of ovaiw, showing marked
squamous metaplasia.

2. Fibroma of other ovary.

3. Healed salpingitis.

Since operation (November 23, 1942), the_ patient has been entirely
asymptomatic : there has been no abdominal pain

; no vaginal discharge
or bleeding; and, no loss of weight. Vaginal examination at this time
(August 28, 1944) reveals an atrophic uterus, and entirely negative
adnexa. Thorough uterine curettage was done on August 28, 1944, hut
hardly any tissue was obtained. The pathologic report on the surgical

specimen was “material insufficient for diagnosis.”

Case 2.— (History No. 235-207; Pathology No. 83273.) This was a
61-year-old colored cook, who was admitted to the gynecology service of
University Hospitals on April 24, 1944. The patient’s chief complaint
was lower abdominal swelling for three months. The patient stated that
during the course of her illness, there had been a gradually enlarging
tumor in the lower left abdomen. Aside from the tumor, the only
other symptom had been recurrent bouts of lower abdominal pain. The
patient gave a history of a pelvic laparotomy, in which the right ovary
is alleged to have been removed, 30 years previously in another state.

Past history included but one pregnancj’-, which was said to have
terminated in early abortion. In 1934, duodenal ulcer was diagnosed at

this hospital. Menopause occurred in 1927, since which time there has

been no vaginal bleeding.

At the tinie of admission to the hospital, the patient appeared normall.y

developed and well nourished. General physical examination disclosed

the heart to be somewhat enlarged to the left and a systolic murmur
could be heard over the base of the heart. Blood pressure was 160/110
mm. mercury. On abdominal examination, a remote lower midline

surgical sear was seen. An obvious mass occupied the entire lower
left abdominal quadrant. The tumor was tensely fltictuant in con-

sistency, and not especially tender. Liver, spleen and kidneys were not

palpated, and there was no evidence of free abdominal fluid. On pelvic

examination, the outlet was marital, but well supported. The cervix was
clean and anterior. The corpus uteri was taken to be about normal in

size, and could be palpated separately from the tumor mass in the left

adnexal region. The mass was fluctuant but not tender. Nothing ab-

normal was made out in the right adnexal region. Results of urinalysis

were negative. Ervthrocytes numbered 4,000,000 and the value for

hemoglobin whs 67 per cent (Sahli). Results of the serologic test for

sjq)hilis were negative.

On April 25, 1944, pelvic laparotomy was carried out with the patient

under the influence of gas-oxygen-ether anesthesia. Lysis of adhesions,

subtotal hysterectomy and left oophorocystectomy were performed. The
mass described above proved to be a left ovarian cyst; it Avas adherent
to loops of small bowel in several places, and adherent to the sigmoid
and posterior surface of the uterus. The right adnexal stinctures Avere

found to be missing from a previous operation. The patient Avithstood

the operatiA'e procedure fairly Avell, and AV’^as returned to bed in satis-

factory condition. The postoperative course Avas interrupted by mechan-
ical boAvel obstruction, Avhich required laparotomy and the lysis of
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adhesions on the fifteenlli postoperative day. Subsequently, the patient
^veJoped pleurisy with encapsulated effusion, which gradually resorbed,
i-iowever, the patient was discharged from the hospital in satisfactory
condition on the fortieth liospital day,

Pailiologic Examinaiion .—The ovarian tumor measured 13.5 cm., and
grossly showed a striking resemblance to the carcinoma removed in
Case 1. Microscopically, sections of the ovaiy show the tumor to be
of epithelial glandular type. Tlie glands arc lined with high columnar
epithelium and vary greatly in size. Irregularly sliaped hyperchromatie
nuclei render many of the epithelial cells atypical. Some of the mitoses
are abnormal. There is a focal distribution of identifiable acidophilic
keratohyaline material. Extensive necrosis and infiltration with neutro-
philic polymorphonuclear leucoe3’'tes may be seen in some fields. Gro-ssly,
the uteiTis is atrophic; it weighs 30 grams, and mea.sures 5.0 by 4,0 by 1.5
centimeters. Scattered through the m.yometrinm are three firm encapsu-
lated tumors, from 5 to 12 mm. in diameter. On section, these tumors
have a bulging, white, whorled cut surface. The endometrium is intact,
and is thin pinkish-white in color. The serosa is shin}’’ and transparent.

Diagnosis:

1. Partially differentiated c3\stadenocarcinoma of ovary with focal

squamous metaplasia, acute inflammation and necrosis.

2. Fibromyomas and atrophy of uterus.

Discussion

The histogenesis of adenosquamous carcinoma is a moot question. A
voluminous literature has been VTitten on the subject of adenoacanthoma
of the body of the uterus. It is the conclusion of Novak® that the

“epidermization” seen in fundal adenoacanthoma is the result of meta-
plasia of the cylindrical to the squamous type of epithelium, A .study

of cervical biopsy material reveals the very great frequency of metaplasia
of the nomal columnar to the squamous type of epithelium, in inflam-

matorj’’ lesions of the cervix uteri. Moreover, it is recognized that the

germinal epithelium covering ovaries which are involved in chronic

perioophoritis occasionally undergoes squamous metaplasia.'* Then there

is the condition knovm as cystic fibro.sis of the pancreas in which, due to

the impaired absorption of fat-soluble vitamin A, there is a pronounced

squamous metaplasia of the bronchial mucosa.^ It would appear, there

fore, that squamous metaplasia is really of rather frequent occurrence in

a wide variety of pathologic proce.sses, running the gamut from chronic

inflammatory lesions, and a vitamin dcRciency state, to frank neoplasms.

It seems entirely tenable, therefore, to assume that the squamous ele-

ments in the ovarian adenoacanthomas here in presented are, in fact, the

result of the ubiquitous proce.ss of metaplasia.

Another plausible hypothesis for the presence of squamous epithelium

in ovarian carcinoma is the suppo.rition that such may re.sult from

Walthard’s islands. According to Ewing,® the latter are thought to

result from the "invaginations of celomic epithelium." The manifold

possibilities of celomic epithelium on differentiation are well Icnown. It

well may be that the origin of the squamous elements in ovarian acan-

thoma is identical with the generally accepted theory of histogenesis

of Brenner tumor, viz., AValthard’s cell rests.

• Whether the squamous elements in the ovarian careinoimis de.scribed

herein arise from squamous metaplasia or from Walthard’s islands can-

not be decided from our pre.sent-day knowledge of the hi.stogenetic

phenomena of the ovary. The authors, however, incline to the view that

the squamatization seen in the tumors described is the re.sult of meta-

Summary

. Two instances of a rare, primary ovarian neopla.sm, adenoacanthoma,

have been reported. The various histogenctie pos.sibilities regarding the
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origin of squamous elements in columnar epithelial carcinoma of the
ovaiy have been discussed.

It is suggested that the tenn adenoacanthoma be used in naming these
peculiar ovarian carcinomas, in keeping vuth the use of this term in the
designation of adenosquamous tumors elsewhere in the body.
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OMPHALOCELE (AMNIOCELE)

Its Anatomy and Etiology in Relation to Hernias of Umbilicus and the

Umbilical Cord

Lazar SIargulies, M.D., New York, N. Y.

(From the Sydenham Hospital)

The incidence of omphalocele has been reported generallj’’ to be about

_

1:5,000 deliveries. This holds true for the case reported below, it

being the second instance in 10,620 deliveries in this hospital since
1924. The first case was published by Jarcho,^ who reviewed the liter-

ature on 400 eases to 1937. Since that time, more than 50 cases have
been published, Ladd and Gross^ alone reporting 22 cases from the
Children’s Hospital in Boston.

An unusual appearance for the obstetrician who encounters it for
the first time, the eases look very much alike when one reviews the pho-
tographs published with the reports. In the typical omphalocele, the
abdomen craniad to the supposed site of the navel is involved, never the
lower abdomen. In many of the eases, there are no other malformations
of the abdominal organs; smaller or larger parts of the small intestine

and of the fetal liver are visible through, and during increased intra-

abdominal pressure protrude into, an amnion-covered sac, the amount
depending on the size of the defect in the abdominal wall which varies

from 5 to 10 cm. in diameter.

The name “omphalocele” used for this congenital malformation by
most of the authors in the latest publications (although “amniotic
hernia” or “amnioeele” Avould be more appropriate) should be applied
to this anatomieal and fonnational entity involving the supra-umbilical

part of the abdomen, to differentiate it from a hernia into the umbilical

cord in which a single loop of intestine, liver or omentum protrudes
through a small ring into the cord, and from the true umbilical hernia
covered by skin. As discussed later, these different

_

structural defects

do not seem to be simple gradations of the same condition, but originate

at different stages of the developmental periods of embryonic life.

There is now a consensus of opinions that the only feasible way to

save the life of the infants bom -with omphalocele is a surgical repair

as soon as possible. The results depend on the skill of the surgeon, on
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tlie time elapsed lietweeii birth and operation (at the latest 36 hours,
because the thin amniotic membrane must not be allowed to dry out),
and on the size of the sac. Ladd and Gross^ point out that in their
large series, they had 75 per cent survivals in patients with a sac less
than 8 cm. in diameter, and only 15 per cent when the sac was larger
than 8 cm. in diameter. The babies tolerate the open ether anesthe.sia
very well and, wliere the approximation of the edges of the recti muscles
is possible and will not be carried out too far eraniad so as to interfere
with the baby’s breathing, which becomes impaired anyhow by the in-
creased intra-abdominal pressure, the patients will most probably sur-
vive.

Case Report

A male, full-term, 8-pound, 4-ounce babj'', was delivered by elective
low-flap cesarean section on January 6, 1944. (Case history 81565.)
The indication for the cesarean section was a double footling presenta-
tion in a 38-year-old, white, para 0, gravida ii. The pregnancy was
uneventful and closely watched because the patient had gone through a
period of essential hypertension up to 170/100, during several months
subsequent to a pyelotomy for removal of a stone in October, 1941. She
followed the contraceptive advice until normal blood pressure was estab-
li.shed for 6 months. During the last trimester of the pregnancy, the
fetal heart was always arrhythmic, of an extra.systolic type.

The delivered baby showed a huge, rounded defect in the abdominal
wall occupying almost the entire upper and midpart of the abdomen,
and covered by a thin translucent amniotic membrane in an area 10 by
8 centimeters. The umbilical ve.s.sels ran between the amniotic mem-
brane and the peritoneum, and converged in the left lower quadrant to

form a normal umbilical cord. Through the moist transparent mem-
brane one could differentiate the left lobe of the liver in the upper part,
and coils of small intestine in the lower part, of the defect. When the
baby cried, the liver and the intestine became eviscerated into the sac,

the bulging attaining the size of a large orange. During the crying,
there^ was, moreover, a bulging of the skin-covered part of the epi-

gastrium .showing the complete dia.sta.sis of the recti muscles. The ab-

dominal .skin seemed abundant and creased around the sac and sepa-

rated from the amnion by the phj^siologic red demarcation line. The
anus was open and contained meconium. The baby seemed othenvise

veiy well developed, and .showed no other malformations except for an
arrhjdhmic heart action. The umbilical cord was tied and cut, and a
sterile dressing applied. Twenty-four hours later, the baby was oper-

ated on by Dr. A. >SaIvin under open ether anesthesia. The brim of

the skin "was circumcised and the fascia of the recti muscles freed. The
recti abdominis muscles .showed a complete diastasis in their upper
thirds and converged toward the midline to unite right below the mid-

abdomen. The peritoneum was entered, its margin cii’cumcised and
removed together with the membrane covering the evisceration. The
closure of the gap, although difficult, -was then accomplished in vertical

direction (the liver was not adherent). A second row of enfolding

fascial sutures was placed, and the .skin approximated with silk sutures.

During the operation and with the dre.ssing afterward, pains were

taken not to interfere with the baby’s breathing. Thus, the upper edges

of the recti were not approximated and the dre.ssing was loosely applied

over the thorax.

The baby was put into an incubator with oxygen supply, 20 c.c. of

maternal blood injected intramuscularly, several liypodermoelyses of

5 per cent glucose in saline 100 c.c. each time given during 48 hours,

aiouth feeding was resumed on the third postoperative day, 14 ounce of

formula everj’- 2 hours day and night, and increased by 14 ounce every

second day. "Highest rectal temperature was 101.2° P. on the second

postoperative day, and became normal from the fourth day on. Weight

dropped to 7 pounds. 6 ounces on the fifth po.sloperative day, and from

the seventh dav on, the baby gained constantly and weighed 7 pounds,

121/o ounces on the day of discharge. The extrasystoles disappeared
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after a few days and an EKG taken 6 daj’s post partum showed : Sinus
tachycardia, rate varying from 136 to 160 in the various leads. P-R
interval 0.10 second. Right axis deviation. QRS of low amplitude in

the limb leads. Q-3 present. RS-T segment depressed in leads IV and
V. T-I iso-electric, T-R low, T-4 and T-5 inverted: the abnormalities
noted probably due to a poor functional state of the cardiac muscle.
Unfortunately the EKG has not been repeated.
Mother and child were discharged in good condition on the thirteenth

day after delivery. Seen last, 5 weeks after the operation, the babj'-

weighed 9 pounds, 12 ounces. The abdominal wound healed by primary
union and tlie repair of the omphalocele was in good condition. There
was only a shallow pit below the ensiform process during inspiration
and crying. Heart action was regular.

FolIowAip Note .—^While this paper was being prepared, I was notified

that the infant which had loeen growing and developing normalh’-, sud-
denly died “apparently from an acute heart failure” on March 28,

1944. No autopsy was obtained.

Discussion

Latelj'^, the conception on the formal genesis of omphalocele has
changed, from the assumption of the primitive intestinal loop failing

to withdraw into the celomic cavity toward the end of the third month
of embryonic life (Jareho^), to the explanation that the cause may arise

from a disparity between the size of the abdominal viscera and the ab-

dominal cavity, resulting from a retarded development of the abdominal
parietes. (Bergglas,® Gross and Blodgett,^ Ladd and Gross,^ Speeht
and Shryock.®) Aside from reports on cases and discussions on the
cause, there exist two large monographs on malformations of the ventral
wall of the trunk, Kermauner’s® and Sternberg and Politzer’s.'^ Ker-
mauner generalized the cause of all clefts of the ventral wall and related
them to retardation of or fault in, development of the different meta-
meres of myotomes which begin to spread ventrad from the primitive
spine in the third week. He denied any correlation between tlie de-

velopment of abdominal parietes and the withdrawal of the primitive
intestine and also disapproved the idea, that increase or even excessive

growth of the viscera could be a causative moment for the formation
of a congenital hernia. By stating that “the amniotic covering of the
hernial sac corresponds to the somatopleure, the lower membrana
reuniens,” he accepts Aschoff’s® and Neugebauer’s® opinions that the

covering of the upper part of this kind of hernia does not represent
the dilated base of the navel, but that it corresponds to the upper
part of the anterior abdominal wall, arrested in its development. Still

he generalizes the causes of the different structural defects in the ventral
wall of the trunk on the base of His’ theory of concrescence of the two
halves of the body in the ventral midline. He contends, however, that
at that time (1909), “there is only little knowledge about the details

on morphology of the definite closure of the abdomen. ’ ’

Since that time, tAvo basically important papers on the formation and
closure of the anterior abdominal Avail in normal human embryos have
been published (Pernkopf,^® Politzer and Sternberg^^). The last tAvo

authors examined the formation of the umbilical pedicle and that of the
anterior abdominal Avail on embpms from 2.3 mm. to 9.5 mm. length,
Avhile Pemkopf’s paper deals Avith the formation of viscera and Avith

closure of the umbilical ring in fetuses up to 50 mm. length. Politzer
and Sternberg shoAV that the ventral AAmll of the trunk is formed in a
very complicated Avay in several portions: the pericardial, supra-
umbilical, umbilical, subumbilical and genital parts and at different
times. In their monograph," where they also report a ease of omphalo-
cele Avith severe other malformations, they discuss the formal genesis
of malformation of the respeetWe parts of the A'entral Avail of the trunk
based on the knowledge derived from their first paper.
Due to the curling of the 1.5 mm. embryo, the anlagen of organs built

from the mesodermal field as the heart and liver, rotate around a trans-
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verse axis and parts wliich primarily lay craniad are shifted ventrad
and then candad. At the same time, the embryo is being enveloped by
the amnion sac which ensheathes the body stalk and thus foians the
extracelomic cavity. According to Politzer and Sternberg, there is one
stage in this_ development (in embryos of 6 to 7.5 mm.) where the ’later

cranial amniotic covering of the abdominal pedicle ("amniale Deck-
platte”) forms the outer layer of and unites with, the transver.se .sep-

tum, a paid of the mesodermal field from which a portion of thepericard
is formed and into whicli the liver cells grow in. Later, in embryos of
9 mm. length, due to the prolific growth of liver cells on the dorsal part
of the transverse septum and to junl iforation of connective ti.s.sue from
its ventral part, this amniotic covering has been .shifted caudad to form
the cranial covering of the umbilical pedicle. It thus gives way to the
formation, from the transverse septum, of the supra-umbilical portion
of the abdominal wall, which then consists of embryonic connective ti.s-

sue covered by ectoderm.

This means that the later supra-umbilical part of the abdominal wall,

the only part of the bod}^ .surface .save for the navel, has a transient
covering of amnion and the two authors relate the origination of

omphalocele to a disturbance in development of this amniotic covering.
The close interrelation in the development of this amniotic covering, of
the fetal liver and of the lieai’t on, into and from the tran.sverse sep-

tum, respectively, accounts for the presence of the liver in at ‘least two-
thirds of the eases and the frequent malformation or adhesibns of the

liver as well as for the defects of the heart, or even its presence in the

gap.

The two authors do not try to explain how this distui’bance in de-

velopment may arise. In my opinion, the formational irregularity must
lie in the relation of this amniotic covering to the underlying connective
tissue of the tran.sver.se septum. Noimally, the amniotic covering be-

comes closely adherent to the transverse septum in the earliest stage of

their contact, although the two .structures can be easily distinguished
histologically even in the later .stages. If, by mere chance, these two
structures fail to concresce, or if the connective ti.ssue of the transverse

septum fails to proliferate and thus to push the amniotic covering
eaudad toward the umbilical pedicle, an amnion-covered gap will be

left open in this .supra-umbilical part of the abdominal wall and result

in the structural defect of an amnioeelc.

At this stage of development (beginni)ig of the third week), the

myotomes have hardly stalled to spread ventrad. In the course of the

sixth to eighth weeks, the abdominal muscles are differentiated from
the myotomes and spread ventrad ivithin the embryonic connective tissue

which also serves to fonu the firm aponeurosis of the linea alba. In

cases of the above-described aberration, however, the recti muscles are

hindered to assume their normal i-elation, because there is no medium
(connective ti.ssue) in which they normally grow, and thus, they only

surround the gap. Studies of PernkopP" .show that the recti muscles

do not take active part in the closure of the abdominal wall because long

after retraction of the intestinal loops from the extracelomic cavity and

after closure of the umbilical ring (fetuses of 50 mm. and more), the

recti muscles still run V-shaped and are completely diastatie in their

upper and midportions. The umbilical I’ing is formed bj’^ proliferation

of the adventitial connective tissue of the umbilical vessels which proce.ss

also aids the retraction of the extracelomic peritoneum. Moreover, ac-

cording to Tandler,^^ the diastasis of the upper recti muscles is a physi-

ologic feature in newborn and in young children. Based on these

studies, we can discard Kerinauner’s hypothesis that all malforma-

tions of the anterior wall of the trunk are caused by an arrested

or retarded development of the corresponding myotomes. The same

annlies to the assumption of others, that the formation of an omphalocele

mav be due to a disparity between the size of the abdominal viscera and

the abdominal cavity resulting from a retarded development ot the ab-
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dominal parietes because, once the supra-umbilical part of the abdominal
wall lias been formed normalJj', no herniation covered by amnion can
develop on this. spot.

We can also relinquish the view that an omphalocele is due to the
failure of the 'primitive intestinal loop to withdraw into the abdominal
cavity, because omphalocele is a malformation of the supra-umbilical
portion of the abdominal wall and not one of the umbilicus proper.

Real hernias into the umbilical cord are caused by either a failure
of the abdominal contents to retract from the extracelomic cavity at the
right time, or by a failure in the proliferation of the adventitial con-
nective tissue of the umbilical vessels with resulting primary hernial sac
and secondary herniation of the abdominal contents. Both aberrations
occur as can be jiidged from cases of incarceration of intestine or liver
in congenital umbilical hernia (failure of withdrawal at the right time
and normal proliferation of connective tissue), or from cases of free
hernias (failure of proliferation of connective tissue and of retraction
of extracelomic peritoneum). The time at which these hernias develop
is the eighth to tenth weeks (fetuses of 45 to 50 mm. length) and as the
supra-umbilical part of the abdomen had been formed normally in the
third week, these cases show normal anatomy of the upper abdominal
aponeurosis and the recti muscles.

We must, of course, realize that the omphalocele always involves the
umbilical region of the abdominal wall. In the same way as the lack of

connective tissue hinders the approximation of the recti muscles, it

causes also the cranial circumference of the umbilicus proper to remain
open. The extracelomic cavity cannot be closed in its upper part be-

cause it lacks on this spot in connective tissue which in normal cases is

derived from the ventral part of the transverse septum, the later supra-
umbilical part of the abdominal wall. But immediately below the navel,

the recti muscles are completely approximated which proves that the

different portions of the abdominal Avail are formed independently.

Summary

1. A case of omphalocele is reported, operated 24 hours after de-

livery, AAnth recovery.

2. Etiology of amniocele is discussed and assumed that it may be due
to either a failure of union of the mesodennal transverse septum AAuth its

amniotie covering, or to a failure in proliferation of embryonal con-

nective tissue in "the transverse septum, processes in the third Aveek of

embryonal development, AAdiich normally lead to formation of the supra-

umbilical part of the abdominal Avail.

3. Omphalocele (amniocele) is defined as an anatomical and forma-

tional entity, a malformation of the supra-umbilical part of the ab-

dominal Avail and is differentiated from heimias into the umbilical cord.

4. The time of origin of this structural defect is confined to the third

week of embryonal development, contrary to formation of hernias into

the umbilical cord Avhieh dcAmlop in the eighth to tenth Aveeks.
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A RECTAL MANEUVER FOR PLACENTAL DELIVERY

With Observations on Rectal Palpation in the Third Stage

Emanuel M. Greenberg, M.D,, Buffalo, N, Y.
(From Ihc Department of Obstetrics and Gynecology, Buffalo General Hospital, and

the University of Buffalo School of Medicine)

The deteiTnination of the presence or absence of the ])Iacenta in the

birth canal and its deliveiy therefrom if incarcerated, can be accom-

plished rectally.

It is often difficult to determine the location of the placenta during

the third stage. The classic signs of placental .separation usuallj^ diselo.se

whether the placenta has se])arated or not, but they do not tell whether

the placenta is being harbored by the uterus, or by the vagina. When

placental delivery is delayed, this is often a perplexing problem, and one

that invites promiscuous vaginal examinations in the third stage. The

vaginal examination reveals, of course, whether the placenta is intra- or

extrauterine, but each vaginal examination is an invitation to puerperal

infection, and any method which would reveal the same information

700
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Pig. 2.—Rectal maneuver, step one; Hookine: finger around placenta.

Pig. 3.—Rectal' maneuver, step two : Milking out the placenta by a stripping action.
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without tlic danger of infection should be tiie one of clioiec. Such a
metliod is readii}'’ available by employing rectal examinations (Pig. 1).
I\fany unnecessary vaginal examinations ivould he eliminated if, prior to
attempting a manual removal of the placenta in a prolonged third stage,
a rectal examination were done to more definitely establish the location
of the placenta.

Eeetal examinations in the third stage not only are useful for estab-
lishing the location of the placenta, but also for permitting placental
delivery by the examining finger, in the following manner: the finger

is hooked around the placenta (the anterior rectal and posterior vaginal
wall intervening between finger and placenta) and the placenta is milked
out by a stripping action. (Pigs. 2 and 3.)

Rectal deliveiy of the placenta is particularly useful in eases of de-

layed ])laeental delivery due to placental incarceration in a birth canal

which has a small primiparous introitus, or one which has been narrowed
bj'' a recently sutured episiotomy. Moreover, in cases of placento-vaginal

disproportion due to oversized placenta, the placenta often requires

vaginal extraction; such jilacentas can usually be delivered by rectal

stripping. Delivery of the placenta by rectal stripping is also indicated

in cases of atony of the multi2)arous pelvic floor, especially following

prolonged anesthesia. A retained, separated placenta is not an infre-

quent complication of the administration of ergotrate prior to placental

delivery. When the greater part of the placenta is retained by a tight

lower uterine segment, the rectal maneuver will not suffice
;
when, how-

ever, the greater part of the placenta is in the vagina, and only a small

part is retained in the uterus, then rectal stripping will usually deliver

the placenta.

Summary

1. A rectal maneuver for aseptic delivery of the placenta incarcerated

in the lower birth canal is presented.

2. The maneuver consists of hooking the examining finger around

the placenta and milking out the placenta by a stripping action of the

anterior rectal wall.

3. This procedure is advocated only when complete uteroplacental

separation has previously talcen place, and when delay in placental de-

liveiy is due to one of the following: (a) tight introitus, (b) placento-'

vaginal dispropoi’tion, (e) atony of pelvic floor, or (d) spastic cervical

segment due to iirevious administration of ergotrate, jiartially retaining

the placenta.

4. This. method of placental removal is not advocated for routine

management of the third stage.

5. Diagnostic rectal palpation in the third stage is recommended in

eases of delayed placental delivery, because it is as informative as a vagi-

nal examination Avithout tlie associated I’isk of bacterial contamination.

6. In cases of delayed placental deliAmry, a rectal examination should

be done to confirm the location of the placenta befoi-e attempting a

manual remoAml.
,

The author wislies to express hi.s thanks to Dr. Clyde L. Randall for his eiieoim

agement and advice, and to Mr. Melford Dicdrick for the illuHfration.s.
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THE DIFFERENTIAL DIAGNOSIS BETWEEN FETAL AND
MATERNAL HEART RATE

Major Melvyn Berlind, M.C,"

I
T IS not infrequent when listening to the fetal heart rate for doubt
to arise whether what one hears is really the fetal rate, or that trans-

mitted from the mother’s heart. This particularly is noted in cases
where there is a rapid maternal rate—100 to 140—which is not at all

uncommon during labor, notably in the protracted ones with exhaustion.
Difficulty most often arises when the maternal apex beat or pulse rate
and the fetal heart rate are exaetl3’’ alike. The question then presents it-

self as to whether we are dealing with a live fetus, or one that is dead
Avith a transmitted maternal heart rate over the uterus.

The author has used the following technique for a number of ,years
with gratifjdng results. It is based on the phenomenon of the respira-
torj’" arrhythmia. As is well luioum, the normal beat accelerates during
inspiration and slows during expiration. This is due to a decrease of
vagus activity with acceleration of the heart beat during inspiration, and
an increase of vagus activity with slowing of the heart during the ex-

piratory phase.

While listening to the fetal heart, preferabty with the head stetho-

scope, the maternal pulse is palpated. Let us assume both rates to be
the same. The mother is asked to take a deep breath and then to exhale

forcibty and completely. During this expiration, it will be noted that

the maternal pulse dehnitely slows up during the subsequent two or

three beats. This slowing, of course, does not affect the fetal heart

which continues to beat at its regular rate and rh.vthm. On the other

hand, should the heart sounds over the uterus slow simultaneously with

the slowing of the maternal pulse, then we are dealing with transmitted

maternal heart sounds. The deductions in both instances are obvious

—

a live baby in the first, instance, and one with absent heart tones in the

latter.

Conclusions

A small point in the differential diagnosis between maternal and fetal

heart rates is described. The technique takes advantage of the respira-

tory arrhj’-thmia (sinus arrhythmia) of the mother. It has proved help-

ful in a number of doubtful cases.

The data upoa which this paper is based have been collected during- civilian prac-
tice.

’Previously of Jackson Heights and Brooklyn, H. Y.—now in the Armed Ser\'ices.
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American Obstetric Services

THE CHICAaO LYING-IN HOSPITAL

The Chicago Lying-in Hospital and Dispensary was founded by
Dr. Joseph B. DeLee in 1895. A four-room flat at 1336 Newheriy

Avenue was opened on Feb. 14, 1895, as the fii’st di.spensaiy. The first

home delivei’y was on Feb. 27, 1895. In October, two medical students

])egan to live at the dispensary. In 1896 a training school for mirses

was started and the first intern began working at the di.spensary.

A house at 515 Ashland Boulevard, with a capacity of nine bed.s, was
opened on Sept. 2, 1899, as tl)e first maternity hospital, and the first

hospital delivery was on Sept. 14, 1899. Many of the leading obstetri-

cians and pediatricians of Chicago helped staff the dispensary and
hospital.

A three-story building w'as completed in 1904 on the corner of Maxwell

and Newberry Streets, which became known as the Maxwell Street Dis-

pensary of the Chicago Lying-in Hospital.

A new building, the Mothers’ Aid Pavilion (isolation unit) with a

capacity of thirty beds and bassinets, was opened on Nov. 6, 1914. It

was used as the maternity hospital until the main building with a capac-

ity of 140 beds and 120 bassinets was opened in 1917. Approximately

3,000 women were delivered each year after completion of the main
building.

The hospital in 1927 became affiliated with the new medical school

of The Univei’sity of Chicago. A new hospital and Mothers’ Aid Pavilion

located on the Midway were opened on May 29, 1931. The ho.spital is

adjacent to the Albert Merritt Billings Memorial Hospital and other

hospitals belonging to The Univei’sity of Chicago Medical School.

The main building of the Chicago Lying-in Hospital is .six stories

high, containing 143 beds and 119 bassinets. Thei’e are nine labor rooms,

four deliver}’" rooms, and an operating amphitheater on the fifth floor.

The sixth floor contains quarters for the interas and residents. There

is a separate nursery for premature babies.

The Mothers’ Aid Pavilion (isolation) is an adjoining three-story

building containing 24 beds and 18 ba.ssinets, a deliveiy and an operat-

ing room. The departmental re.search laboratories, library, and private

patient offices are also in this unit.

The adjoining clinic building, known as the Max Epstein Clinic build-

ing, contains ten examining rooms with adequate clinical laboratoi’ies,

basal metabolism room, and fluoroscopic and dental equipment.

The Women’s Board of the Ho.spital, on July 1, 1938, deeded the

hospital and its assets to the University. The Boards, both of the

Eeeinnine with the article on “The Eyine-In Ho.-jpilal of New Vorlc.'; published

in the Februarv issue, the Jouhn'al is pre.senting brief descriptive articles dealing

with the leading institutions devoted to the care of obstetri; : p"

fients These articles will review the history’, equipment, sta! . . v

nnd similar features, affording to our readers certain general ; . :

tivities of hospitals in this neld of practice. tVe trust that =
tere.«t and value. Editor.
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Lying-in Hospital and of the Mothers’ Aid Pavilion, have continued to

serve in an advisory capacity and have also continued their financial

support of both institutions.

The suiiervision and supjiort of the Maxwell Street Dispensary were

stopped by the hospital on June 30, 1932, However, it was continued

by Dr. DeLee as the ‘‘Chicago Maternity Center.” A home delivery

service using the hospital as a iiasc was opened in November, 1932. This

was discontinued in IMarcii, 1943, because it was felt that better care

of the patient and better teaching of student, intern, and nurse could

be carried out in the hospital than in the home.

Fig. 1.—Chicago Lying-in Hospital, Mothers’ Aid Pavilion, and Max Epstein Ciinic
Building.

The departmental staff before the war consisted of a professor, two

associate and two assistant professors, four instructors, and four researcii

associates, each a Ph.D., who supervised their respective laboratories

—

pathology, bacteriology, chemistry, and endocrinology. The house staff

comprised six residents (four-year training) and sixteen interns (nine-

month training), each of whom had had one or more years of hospital

training prior to appointment. On April 1, 1943, first-year interns were

accepted for a period of three months, the remainder of their time being

spent in the other hospitals of The University of Chicago. The present

staff consists of two professors (one is Chairman of the Department and

Chief of Staff of the hospital), one associate and one assistant professor,

an assistant professor of pathology, a research associate (Ph.D.) in

chemistry, one instructor, and three instructors on leave of absence in

the Armed Forces.

The courtesy staff consists of ten specialists in obstetrics and gyne-

cology, known as the “Associate Staff,” and approximately thirty addi-

tional doctors, some of whom are specialists, wlio comprise the eligible

staff. These men have the privilege of bringing private patients to the

hospital and participating in departmental conferences, but have no

responsibility for teaching or care of staff patients.
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The consultants for the hospital are the other heads of departments
of the medical school.

The obstetricians retain control of the babies, but all care of the

newborn baby is directed by members of the department of pediatrics

of the University or qualified private pediatricians if the patient is a

Iirivate patient.

The hospital has well-organized clinical laboratories and a department
of pathology, wliich is under the direction of the professor of pathology

in the medical school. The department of ob,stetries and gynecology has

its own special laboratories (chemistry, bacteriology, endocrine, and
pathologj’') for research work and animal experimentation. The com-

plete facilities of the basic science departments of the medical school are

also available for special study and research. The liospital maintains

its own diagnostic x-ray department under the supervision of the pro-

fessor in the medical school. At Billings Hospital deep x-ray therapy

is available, and the 0. C. jMiller radium clinic located in that hospital

has 183 milligrams of radium in various applicators, suitable for the

treatment of gynecologic patients.

The medical lilirary of the hospital is a part of the University

Libraries. It contains 3,800 volumes pertaining to obstetrics and gyne-

cologj’’ and subscriptions to thirty special surgical journals and periodi-

cals, A full-time librarian is in charge.

Almost lialf of the rotating intern ’s obstetrical service is on the birth

room floor. The remaining time is given to the antepartum and post-

partum care of women both in the clinic and tlie hospital, and to the

care of the newborn under the direction of members of the department

of pediatries.

Graduate Training in Obstetrics and Gynecology

The department conducts well-organized prenatal and postnatal clinics,

gynecologic clinics, and other special clinics for the care of these patients

(toxemia, anemia, endocrine, sterility, lower genital tract infections,

lipiodol visualization, tumor, maternal guidance, etc.).

First Year of Training.—Junior residents are limited to obstetrics,

and at least one year of basic internship or its equivalent is required

for the appointment. Two or more appointments are made quarterly

on the recommendation of the chairman of the department. The first

six months of the.servdce are spent primarily in the clinic and hospital

care of normal and -abnormal pregnant and postpartum patients, some

gynecologic patients, emergency anesthetics (the hospital has six full-

time ane.sthetists) and newborn pediatrics. There is no home deliveiy

service. The last three months are spent in the birth rooms where each

resident is trained in the conduct of the third stage of labor, in the use

of forceps, and the technique of episiotomy. He also assists the staff

with private and abnormal cases. Full maintenance plus an annual

stipend is provided. A health examination in ow clinics is required be-

fore final acceptance.

Further appointments made each January and July to senior and

chief residencies are based on the applicant’s knowledge and clinical

ability as sho%vn during his junior residenev. Full maintenance is

proUded during the residency plus an annual stipend which increases
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from year to year. Each man is urged to participate in some research

work. Following the chief .residency an appointment may be made as

instructor, usually on January 1 or July 1. The term of this appoint-

ment is for one year Avith full maintenance plus a salary.

Tlie full-time departmental staff closely supeiudses all of the activities

of the resident staff. The senior staff, consisting of three professors,

rotates on the obstetric and gynecologic service, having a junior staff

man as an assistant.

Second Year of Training .—During this year the senior resident Avill

be firet assistant to one of the senior staff in the care of his private and
staff jiatients. All of his Avork aauU be in the Lying-in Hospital, the

Mothers’ Aid PaAulion, and the near-by Billings Hospital. He is respon-

sible for the care of the patients under him as Avell as the supervision

of the Avork of the intern and students on his service. Staff rounds are

made daity.

Third Year of Training .—In the third six months the resident Avorks

full time in the Amrious special laboratories of the department. He is

taught the fundamentals in each of the laboratories. During the last

half of the j^ear the resident is ui charge of the Avaiting and post-

partum obstetric patients. He makes daily rounds Avith the obstetrician

in charge and Avith the interns and the medical students. He assists

in the delivery rooms.

Fourth Year of Training .

—

During the first six months the resident

is in charge of the gynecologic serAUce and arranges the daily operating

schedule. He operates under the supervision of either the senior or

junior staff gjmecologist and at the end of this period is competent to

perform major g.ynecologic surgery. He makes daily rounds Avith the

gjmeeologist in charge of the service and Avith the senior residents, in-

terns, and students.

During the last six months he is in charge of the obstetric service.

Most of his time is spent on the delivery floor but he is held responsible

for the care of all the obstetric patients in the hospital. He, Avith the

assistance of tAvo of the senior residents, must be present at all deliveries.

At the end of his training he is a competent obstetrician and gynecologist

and is qualified for certification by the American Board of Obstetrics and

Gynecology.

Organized Study .—The department of obstetrics and gynecology holds

Aveeldy clinical conferences, conducted by the chairman of the depart-

ment, for a revicAv of the clinical work. Selected cases are reviewed,

autopsy material is presented, and departmental problems are considered.

The residents have an active part in preparing the programs for these

conferences, presenting eases, and participating in the discussions. Fa-

cilities of the library are fully utilized in the preparation of these

presentations.

Teaching Activities .—Eaeli member of the resident staff has an active

part in assisting the members of the faculty and the head of the de-

partment in supervising the clinical clerkships, in presenting cases Avhen

teaching rounds are made, and in assembling the material for the

various teaching clinics. The senior and chief residents assist in teach-

ing nurses and medical students.
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Higher Medical Degrees.—^No examination or thesis is required for

tiie individual undertaking tl)e usual course of graduate training in

obstetrics and gynecologjL If he is a candidate for a higher degree,

either a Master ’s or Doctor of Philosophy, he must then comply with
the prescribed requirements as to fundamental training and investiga-

tive work and must meet the requirements of the American Board of

Obstetrics and Gynecology.

Pertinent data as to the number of deliveries, incidence of operative

deliveries, and various major obstetric complications, as well as the

maternal and fetal mortality are given in Table I, A. Our maternal
and fetal mortality compare very favorably with other maternity hos-

pitals. The hospital staff has always believed in prophylactic or out-

Table I

A. Obstetkics

(numbers or PERCENTAGE)

1931-1941 1941-1942 1942-1943 1943-1944
Deliveries, 400 + Gni.

Abortions, less than 400 Gm.
Maternal mortality, total

Morbidity, per cent
Operative deliveries, per

cent
Cesarean sections, 400 + Gm.

Maternal Mortality
Breech deliveries, per cent
Postpartum hemorrhage, per

cent
Twenty-four-hour post-

partum tubal ligation

Obstetric operations—not
delivery

27,321
900+

(50) 0.177

33.0

1,457
10
3.8

1,029+

3,236
57

(4) 0.124

8.0

41.5

147
1

4.3

268

3,813
69

(4) 0.105

8.8

55.0

166 a
0

5.2

87

42

283

3,581
173

(2) 0.056

8.4

45.0

151 a
0

2.7 b
104

38

277

FETAL RESUI/rS—PEE CENT

Premature deliveries 6.2 7.0 7.5 6.2

Stillbirths 2.26 1.83 1.96 1.62
Term—2500 + Gm. 1.06 0.77 0.79 0.78
Premature—1,000- 0.90 0.77 0.87 0.56

2,499 Gm.
Previable—400-999 0.29 0,29 0.,32 0.28

Gm.
Neonatal deaths 2.03 1.68 1.70 1.65

Term 0.70 0.31 0.55 0.56

Premature 1.06 0.83 0.95 0.84

Previable 0.26 0.52 0.20 0.25

INCIDENCE

MORTALITY

MATEF.NAL FETAL
1931-1944 INCIDENCE NUMBER PER CENT PER CENT

Noncom-ulsive toxemia 8.1 2 0.06 11.0

and/or hemorrhage, neph-
ritis infection, heart dis-

ease 9 0.29

Eclampsia 0.22 4 5.8 26.0

Placenta previa 0.63 2 0.77 28.0

Abruptio placentae 0.59 3 1.33 62.0

Postpartum hemorrhage 2.9 4 0.36

Cesarean section 4.74 11 0.61 *8.7

Abortion—up to 399 Gm. or 3.00 2 0.17

22 R'eeks

TJncorrected figures for

,37,951 deliveries of 400

a: 1,500 + Gm.
b: 2,500 -f Gm.

all pregnant women admitted.

+ Gm. 1,199 abortions—^less than 400 Gm. or 22 weeks.

B. Gyx'Ecowgy

Operations
Mortality—includes terminal

carcinoma

0,210
05

040
0

Ooy 518
5
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let forceps (for the benefit of the patient and baby as well as for

teaching), which explains the high incidence of operative deliveries.

The major portion of the operative gynecology is performed at the

Lying-in Hospital in separate operating rooms. A small number of

patients are cared for in Billings Hospital. Pertinent data are given

in Table I, B.

The general and private clinics are in nse every day except Saturday

afternoons. Two thousand patient treatments are given each month in

the general clinic (for teaching) and 1,000 in the private clinic.

The students, interns, residents, and departmental staff examine pa-

tients in the general clinic. The delivery rooms are open at all times

to onr medical students and house staff.

WiT.LLVM J. DiECKMANN, M.D.
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Selected Abstracts

Pregnancy, Physiology, Diagnosis

Buxton, Bussel: -False Negative Besults in the Friedman Test for Pregnancy,
Virginia M. Monthly 71: 303, 1944.

Eeports of negative Friedman tests have been found accurate in only 70 per
cent of patients followed up at the Buxton Hospital since 1940. In 34 tests, the
total number of errors 'was eight. In one the wrong urine was brought in for
testing, in another the urine was collected in the afternoon, and in two others
no cause for error could be ascertained. Four false negatives were found in

patients who were taking estrogen therapy. These cases are reported in detail.

As further confirmation of the fact that estrogen will induce a false negative test

in the presence of pregnancy, a patient w'as selected who was known to be preg-
nant. A positive Friedman test was obtained and then the patient was placed
on 40,000 units of Theelin in 7 days. The test became negative under estrogen
therapj’- but the pregnancy persisted.

WiLUAxr Bickers.

Beruti, J. A., Leon, J., and Tenconi, E.: New Contribution to the Study of

J Transverse and Oblique Positions With Special Eeference to Their Eoentgen
Diagnosis, Prensa mod. argent. 30: 2003, 1943.

The authors observed 14 cases: 11 transverse and 3 oblique. They show that
the classic concept that in the transverse position the back of the fetus is always
directed anteriorly or posteriorly is incorrect.

To avoid confusion, the authors accept the eight following varieties: anterior,

anterosuperior, anteroinferior, posterior, posterosuperlor, posteroinferior, superior

and inferior.

Eoentgen diagnosis is easy for the pure superior and inferior varieties, and
the length of the images of the ribs passing beyond the vertebral column may
reveal the degree of rotation of the fetus on its longitudinal axis. It is claimed

by some that the anterior or posterior position of the back cannot be recognized.

But if two films are taken, one in normal and the other in oblique exposure, it is

easy to make the differential diagnosis.

Five of the 11 transverse positions 'were of the dorsosuperior variety. It

seems that puriparity plays an important part in the etiology of this variety.

The tendency to spontaneous change and the ease with which external version

is performed are especially notable in the dorsosuperior variety and this applies

also to the anterosuperior and posterosuperior ones. This explains why these

varieties have been so seldom recognized clinically in the course of labor. On the

other hand, spontaneous transformation of the transverse position into a longi-

tudinal one never occurs in the frank dorso-anterior and dorsoposterior varieties.

The prognosis of the varieties in which the transverse position is corrected is

favorable, provided that there is no anomaly in the pelvic canal. If the dorso-

superior position persists, the mother runs the risk of premature rupture of the

membranes, and prolapse of the cord is frequent and increases greatly the fetal

mortality. "When some mechanical obstacle is the cause of the dorso-anterior or

dorsoposterior position, internal version and especially extraction by the natural

route are made difficult and the fetal mortality is high; abdominal cesarean sec-

tion is indicated in these cases.

The obstetrician must know the different varieties to guide him in performing

internal version: he must bring down the lower foot in a dorso-anterior position,

the upper foot in a dorsoposterior and the anterior foot in a dorsosuperior.

In any oblique presentation, the back of the fetus may offer eight different

varieties as in the transx^erse presentation.

J. P. Gree.viiiu..
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Cliavanne, F. C., and Pittaluga, L.: Multiple Pregnancy, Seinaiia m6d. 60: 543-

547, 1943.

The authors reviewed 257 multiple births observed in 18,129 labor cases seen

at the Instituto do iMalernidad of Buenos Aires from 1934 to 1942. Tliere were

252 twin births and 5 triplets; i.e., twins occurred once in 72 births and triplets

once in 3,626. One hundred tliirty-two of the mothers wore Argentinians, 125

were foreign. There were SS primiparas and 169 multiparas. Among Argentinian

women, twins oceurred ' most often from age 20 to 25, and among foieign women
(mostly Spanish and Italian) from 30 to 35 years. Two of the 257 patients died,

a maternal mortality rate of 0.7S per cent. One of these deaths was due to

amniotic infection, but the other was due to meningitis which was present before

the onset of labor. In live instances, multiple pregnancy was repeated in the

same mother. Forty per cent, or 109 women, were members of prolific families,

with at least five brothers and sisters. Only six were nonsiblings. Family histories

showed multiple pregnancies in 12 per cent, but this figure is believed to be lower

than the actual number, because many women ignore the presence of twins in

tlieir family and even more in their husband’s family.

Twin pregnancies arc accompanied by more complications than single ones.

There is greater distention of the abdomen, frequent hj'draranios, and frequent

edema, and above all, greater frcquenc.v of toxemia. In 17,862 single pregnancies

toxemia occurred in 454, or 2.54 per cent, while in 257 multiple pregnancies, there

were 26 cases of toxemia, or 10 per cent. The incidence of eclampsia in the first

group was 0.34 per cent, while in the 257 multiple pregnancies, there wore three

oases, or 1.16 per cent.

In the 17,862 single pregnancies, 87 per cent were at term, while only 40 per

cent of tlie multiple pregnancies were at term. The proportion of stillbirths was
twice that of single pregnancies; 8 per cent contrasted mth 4 per cent. In the

252 twin births, presentation of both fetuses was cephalic in 41.27 per cent; one

cephalic, the other podalic, in 40.4 per cent; both podalic, 8.33 per cent; one cephalic,

one shoulder, 3.9 per cent; one podalic, one shoulder, 2.7 per cent; and both trans-

verse, 0.39 per cent. Forty-one operations, or 15.95 per cent, were required, con-

trasted with 6.15 per cent in single births. Of the 41 cases, five were forceps

deliveries, 32 internal versions, two cephalic embryotomies and 18 pelvic extrac-

tions. There were 504 infants, 205 boys and 239 girls. In 169 births, both infants

were of the same sex and 83 of different sex. Excluding stillbirths, 99 had died

after two weehs, an infant mortality of 20.6 per cent.

In the 257 cases, the puerperium was normal in 70 per cent, subfebrile in 23

per cent and febrile in 7 per cent. These percentages are approximately the same

as for single births, except for a slight increase in subfebrile puerperia.

J. P. Greenhill.

Dragiff, David A., and Karshan, Maxwell: Effect of Pregnancy on the Chemical

Composition of Human Dentin, J. Dent. Eesearch 22: 261, 1943.

This study attempts to ascertain whether pregnancy has any effect on the ash,

calcium, and phosphorus contents of the dentine of human teeth. Without selec-

tion, 31 teeth were extracted from pregnant patients at the Vanderbilt Clinic,

and the teeth of the control group, 21 in number, were from nonpregnant females

in approximately the same age group. A modification of 'the Shear and Kramer
method was employed. A modification of the Fiske and Subbarow method was
used for the phosphorus determination.

The results of the analysis indicated that no difference exists between the

pregnant and nonpregnant group with respect to the calcium, phosphorus, and ash

content of teeth. The autliors conclude that there is no. basis for the view that

minerals are withdrawn from the teeth of human beings during pregnancy.

There is a brief but adequate review of experimental and clinical .observations

which reveals a difference in the conclusions regarding the relationship between

pregnancy and the teeth.
Howard C. Moeoy.
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Weisman, AT)ner I,, and Coates, Christopher W.: The Frog Test (Xenopus Laevis)
for Pregnancy, West. J. Surg. 52: 171, 1944.

The South African frog (Xenopus laevis) is really not a frog. It is an “Anuran
amphibian.'' The female has the peculiar biologic habit of carrying the eggs
throughout the year and extruding them only at mating, or after hormone
stimulation.

Four ounces of concentrated morning urine in each patient is required. To
80 c.c. of urine twice the volume of acetone is added. The mixture is stirred and
allowed to stand when the precipitated proteins and hormones will have settled

to the bottom. The supernatant fluid is decanted, the residue dried and mixed
with 3 c.c. of tap water and adjusted to a pH of 5.5. One cubic centimeter is

injected in the dorsal lymph space. A positive test is connoted by extrusion of

the eggs usually about 8 hours after injection. The accuracy is 98.9 per cent for

diagnosis of early pregnancy.

WiLiJAM Bickers.

SuUivan, Charles: Diet in Pregnancy, Hew England J. Med. 230: 1C7, 1944.

It is the responsibility of the physician conducting prenatal care to make every
effort to insure the physical stamina and constitutional adequacy of the newborn
infant.

Eiigenically, the parturient state calls for tlie very best from a nutritional

standpoint that the civilized state can present, so that the growing fetus will

have available the maximum and optimum material essential to assure genera-

tions free from anomalous deficiencies of growth, as in the teeth, female pelvis

and so forth, without extracting too great a toll from the parent host.

The daily dietary requirements of the average woman are reviewed, and a

basic list is presented of food elements that with minimal supplemental additions

will provide for an adequate normal nutritive relation between the pregnant

woman and the fetus.

JAME.S P. Mark.

Pregnancy, Complications

Kunz, Axturo Carlos: A New Treatment of Eclampsia, Bol. Soc. de obst. y ginec.

22: 570-575, 1943.

A new treatment of eclampsia with “Derifilina," a compound of theophylline

and oxyamine, is reported by the author. Its rationale is based on the theory

that the eclamptic state results from angiospasm, producing in turn edema and

cerebral ischemia, which is the direct cause of convulsions. “Derifilina" is a

white crystalline powder easily soluble in water. The combination increases the

effects of its two components; the dominantly diuretic action of theophjdline

through renal vasodilatation and its vasodilating action on coronary, cerebral and

pulmonary vessels is compensated by oxyamine which suppresses the usual abrupt

effects of theophylline on arterial tension. “Derifilina" has a double vascular

action, direct peripheral vasodilatation and on the vasomotor centers. In pa-

tients it produces (1) a short period of hypotension; (2) a slight increase in pulse

amplitude; and (3) after two to three hours a further slight hypotensive effect

with diminution of the pulse wave which lasts several hours.

The classic >Stroganoff treatment of eclampsia is essentially antispasmodic, but

with less pronounced effect than that produced by “Derifilina." The author

reports spectacular results in four cases. The drug (one ampule) was adminis-

tered intravenously in 20 c.c. of hj^pertonic glucose solution. The effect is imme-

diate. Even during injection the blood pressure may full from 23 or 24 c.c. of

Hg to 7%, 8 or 9 c.c., and convulsions cease immediately. Only in two cases did

slight convulsions recur within five minutes of the injection. In three cases,

treatment was continued with the classic Stroganoff technique which had been

begun on admission and 0.015 gr. of morphine hydrochloride served to maintain

the effect of “Derifilina." Injection was not repeated in any case because it

was unnecessary. The author believes that cure might be obtained with repetition

of the drug, without following the Stroganoff method, but prefers the combina-
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tion, since the latter does not require the vigilance necessitated by the stronger
drug. Blood pressure returned to 11 or 12 and remained at this level for 24 hours.

In the three cases whose treatment was continued with the Stroganotf method,
contractions began and spontaneous parturition occurred 8 to 16 hours after
initiation of treatment. In no case was it necessary to shorten labor by inter-

vention, since the patient’s condition indicated that normal delivery could be
accomplished. Tlie excellent results obtained with this treatment are the more
remarkable because two of the four patients were in extremely serious condition;
in one the level of uric acid in the blood was 80 mg., and in the other 114 mg.,
wliicli generally indicates a fatal prognosis.

J. P. Greenhill.

Araujo, J. Onofre: Present Aspects of the Problem of Eclampsia, Rev. de ginec.

e d’obst. 37: 143-164, 1943.

The author states that of the three elements which accompany eclampsia (edema,

hypertension and albuminuria, or better still proteinuria) the most constant and
perhaps the only one is arterial hypertension. According to Irving and Eastman
among others, it depends on generalized arteriolar spasms, demonstrated by the

correlation between the pressure values and the examination of the retinal vessels.

The author discusses the gravidic factors of hypertension, dividing them into

metabolic and neuro-endocrine. Tliis discussion reveals one outstanding fact: the

intimate connection of pregnaner* toxemia of the last trimester with the hyper-

tensive s3'ndrome. All authors agree that the cause of the convulsive crisis is

cerebral edema.

The treatment of eclampsia and of the hj’pertensive s.vndromes which occur in

the gravido-puerpcral c.vcle is best based on the classification of these clinical

entities proposed in 1940 and accepted bj’ the American Committee. Anj^ hyper-

tension beginning before the twenty-fourth week of pregnancj' should be con-

sidered as not having its etiologic cause in pregnanej^, and a systolic pressure of

140 with a diastolic one of 90 should be accepted as the limit of normal in the

pregnant woman.
The prognosis must be considered from the fetal and maternal points of view.

Eor the fetus, pregnancj' toxemia is one of the most frequent causes of death,

being exceeded only bj’’ s.vphilis.

The cause of death in eclampsia is mj'ocardial insufficiency, acute edema of the

lungs and pneumonia, in addition to cerebral and meningeal hemorrhage.

The best methods to evaluate the intensitj’’ of the toxemia are regular taking

of the arterial pressure and examination of the fundus of the eyes. Wagener,

studj'ing the arterioles of the retina in pregnanc,v toxemia, demonstrated four

consecutive phases: spastic narrowing of the arterioles, irregular constriction of

the arteries, appearance of hemorrhagic foci, and of whitish spots and diffuse

retinosis. When the arterial pressure is above 140 mm., 72 per cent of the pa-

tients show evident changes in the retinal arterioles: hemorrhagic foci suggest

danger of permanent lesion and justify' interruption of pregnancJ^

The treatment of the hj'pertension and of the convulsions must be considered

separatelj'. That of the former maj' be medical, surgical or obstetric, while that

of the latter must consist of combating the cerebral edema, detoxifying the or-

ganism if possible and providing rest for the sensorium. To reach this triple end,

hj’pertonic serums, venesection and sedatives are used.

J. P. Greenhill.'

Puster, M. Fernandez: Experimental Eclampsia, Bol. Asoc. med. de Puerto Eico

36: 109-113, 1944.

A convulsive sj'ndromc which cannot be distinguished from eclampsia was in-

duced by Puster in a nontoxemic primigravida by the injection, intravenously

of 800 c.c. of a 10 per cent solution of sodium chloride. The author believes that

this is the first time this has been accomplished. Based on this experiment and
on various observations by several Avorkers, he concludes that the signs and
symptoms of the toxemias of late pregnancy are due to a retention of sodium
chloride in the tissues in a higher concentration than is compatible with normal
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physiologic processes. The convulsions are probably due to the irritating effect

on the brain of the high salt concentration.

The author does not know the cau.se of the abnormal retention of sodium
chloride, but he suggests as a po.ssibility the action of placental hormones and/or
of the adrenal cortical hormones,

J. P. Greentiiu..

Toxemia

Gonzales, J. B,: Puerperal Pever Postpartum Infection of the Genital Canal,

Semana med. 50: 1197-1206, 1943.

The author outlines the historj”^ of puerperal fever and theories concerning it

and stresses that there has been too much interference vith the natural defenses

in management of this condition. He deplores the use of antiseptics, which have

yielded, at best, only mediocre results. These unsatisfactory practices he attrib-

utes to faulty thinking that infection should be controlled from without, whereas,

if natural function of the body is to be utilized, it should be controlled from
within.

The author says that the concept of universal value of the defenses of the

body is quite different from that of recognition of the existence of natural de-

fenses, which forms the basis of a theory of absolute noninterference, recognizing

that they never fail, that they always are efficient and that these never should

be substituted by other agents. This does not mean that these defenses are

always sufficient to repel a bacterial invasion, but it does mean that there is no

.superior method; it means that any treatment applied from without it not only

useless, but harmful; it means furthermore, that any treatment applied from

without will be inferior to that of autodefense, so that the prime condition must

be that its action is not interfered with, and finally it means that almost always,

but not always (from the medical standpoint) the result of natural defenses is

to re-establish a healthj' state. This fact is amply proved in practice, when the

natural defenses arc respected and adequately controlled.

J, P. Greenthili,.

Armand, M, F.: Early Eising in the Puerperium, Obst. y ginec. latino-am. 1:

688-698, 1943.

Armand is an advocate of early rising in the puerperium. An analysis of 200

cases in Haiti showed that early getting up prevents thrombosis and embolus,

aids uterine involution, helps drainage of the lochia and fosters quick recover^'

of the patient. The author also employed early rising after such complications

as hemorrhage from placenta previa, uterine atony and also after intrauterine

manipulation. He did not observe a single case of inversion, prolapse, or retro-

version due to the early rising. He, therefore, strongly recommends early rising

in the puerperium regardless of the type of delivery and the presence or absence

of complications.

J. P. Greenhiee.

Gahastou, J.: Sulfonamide Therapy hy the Transplacental Eoute, Semana med.

50: 983, 98-5, 1943.

The author has reported six cases of sulfonamide therap}' by the transplacental

route. The technique consists of injection of 100 c.c. of 5 per cent prontosil into

the vein of the cord ten or fifteen minutes after labor. The cases were selected

according to rigid indications, i.e., they exhibited a definite state of intrapartum

infection, and they had not received previous .sulfonamide medication. Patients

with premature rupture of the sac, or with prolonged labor, or in whom operative

interference appeared necessary, as a prophylactic measure, received treatment

either orally or parenterally, but not by both routes siniultaneously.

The transplacental route was selected for patients showing severe infection,

in order to produce a topical reaction. They all had a temperature of 39° C.,

tachveardia, dri' skin, fetid vaginal secretion-s, and in some instances, evidence of
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infociion in tlio lilood slroiiiii. All ptiticnts flisplsiyuifr tlio.so severe syiiij)! oni.s, vlio

were Iroalcd n-ilh sulfonamide Iransplacenlnlly. sliowed ronii.ssioii of .sepsis and were
dismissed from llic ho.spilal as soon as patients -witli a normal pnerperium.

.T. P. GRKEN'HIim.

Salni, E.: Tlic Occurrence and Significance of Clostridium Welclui in the Female
Genital Tract, .T. Obsl. & Gynaee. Brit. Emp. 51: 121, 1944.

Tlie author made S4.'! vaginal swabs during the pnerperium on patients sliOAving

a rise of temperature above normal. Cl. velchU was isolated on 50 cases or C per
cent. In 300 swabs from venereal disease cases, Cl. irrlchii was isolated in 7.G7

per cent, and in 300 swabs from pregnant Avomen undergoing treatment for leucor-

rhea, Cl. u'clchii Avns isolated in 0.33 per cent. Forty per cent of Cl. wclchii cases

belonged to the category of manual and instrumental interference. None of the

patients died or was seriously ill. Ji. roll was present in 02 per cent, anaerobic

streptococci in 34 ]H'r cent and hemolytic streptococci in 10 per cent. It appears
likely that the origin of Cl. u'clchii and Jt. coli is from the bowel itself.

The incidence of Cl. wrlchii incrca.'scs wilh the number of examinations and
instrumentations, and it appears likely that some of these organisms can be intro-

duced Avith medical sni)plics such as instniments, cotton, etc. In the absence of

clinical signs, actiA’c treatment should not be instituted Avithout clinical evidence

that iuA-asion has taken jdace.

^VIT,UA^^ Bermak,

Lubin, S., and Horowitz, I.: Postpartum Hematomas, Am. .7. Surg. 63: 272, 1944.

In reporting 4 cases of postpartum hematomas, the authors call attention to

the seriousness of the condition if not recognized and treated early. They de-

scribe 2 types, the immediate and the delayed, either of Avhich may invoh’e the

perineum, labia, vagina, base of the broad ligaments, and even the subperitoneal

tissues to the kidney and diaphragm. The cause is necrosis of blood A’cssels as

the result of pressure, tears, and inadequate hemostasis. Immediate evacuation

of the hematomas in conjunction Avith measAires to combat shock is the treatment

of choice in mo.st cases. All of the authors’ case reports Avere of involvement of

the vnh-a, A’agina, labia, or perineum. The literature is revicAved.

Frank ,SpIRI.^^AN.

Timerman, H. J.: Postpartiun Appendicitis, Am. .T. Surg. 55: 13S, 1942.

The author calls attention to the rarity of appendicitis in the puerperium and

reports 2 cases. These AA’ere the only ones obserA'cd in 17,489 deliA’cries from 1.010

to 1939 inclusive. The .sj'inptoms and pathologic findings were tjqAical. Both

cases reported followed the administration of strong cathartics.

Frank Spierman.

Bloom, O. H.: Suppression of Lactation by Stilbestrol, Am. .1. Surg. 54: 443, 1941.

Stilbestrol AA-as administered to 110 postpartum patients in order to obtain a

suppression of lactation. The dosage utilized was 5 mg. of the preparation

times daily for 2 days. No other form of therapy Avas used; no restriction of

fluids, tight binder, atropine, saline cathartics, etc. Successful suppression of

lactation Avas achieved in over 90 per cent of the cases. No untOAvard eifects

AA-ere noted.

Frank Spieejian.

Miscellaneous

Henry, Noel E.: The Eh Factor and Prognosis, M. J. Australia 2: 114, 1944.

The author reports a case of a Avoman aa’Iiosc first infant died on its thirteenth

day of life from jaundice after having had several blood transfusions. In the next

tAvo years this Avoman had three miscarriages at three months, five months, and tAvo

months. No further pregnancy ensued for the next six yeais. The patient then

became pregnant for the fifth time. She was given progestin and Avheat germ oil.
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She delivered a normal baby without any complications, Tlie mother’s blood be-

longed to group 0 and was Ilh negative. The infant’s blood was of group 0 and
was Eh positive, (Tiie father had to be Eh positive,) The author questions the

significance of the six years of infertility, and feels that our hnowlcdge is as yet

incomplete to advise these women again.st future pregnancies.

William Bkrman.

Simmons, R, T., Graydon, J. J., and Hamilton, Patricia: The Rh Factor in the

Blood of Australian Aborigines, M. J, Australia 1: 553
,
1944,

The authors collected blood samples from 281 pure-blooded Australian aborigines

and four hybrids and these were all found to be Eh positive. The finding of the Eh
factor in all pure-blooded Australian aborigines completes another link in the blood

similarities of American Indians and Australian aborigines. The original stock of

each race probably possessed only two blood groujis, A and 0, and all persons of

group A belonged to subgroup A,. The main difference in the blood of these tivo

races is that the Australian aborgines have the highest, and the American Indians

almost the lowest, tjqie N percentages yet found.

William Bermax.

Necrology

L
yle G. McNEILE, M.D., ob.stetrieian and gynecologi.st, of Lo.s An-
j geles, California, died there March 1, 1945, at tlie age of 60 yeans,

A graduate of the University of California in 1910, he estahlislied the Los

Angeles Maternity Service, a maternity .service of the city’s health de-

partment, and was among the first members of the faculty of the Uni-

versity of Southern California when the Department of Obstetrics was

organized in 1931, serving as instructor and professor until 1939. Dr.

McNeile was a Fellow of the American College of Surgeons and a

Diplomate of the American Board since 1930, but was retired from

active practice.

Hilliard eve miller, M.D., obstetrician and gynecologist,

brother of the late Dr. C. Jeff Miller, died April 20, 1945, at his

home in New Orleans, Louisiana, of heart failure, at the age of 52

years. Born in AVinchester, Tennessee, Sept. 25, 1893, he took his

medical degree at Tulane University and served internships at the

Charity Hospital, New Orleans, and the New York Lying-In Hospital.

He entered the Medical Corps of the Army during World AVar I as

first lieutenant. On his return to civil life he became instructor in

obstetrics and gynecology at Tulane until 1924, then assistant professor

until 1936, and then professor and head of the department until his

retirement a year ago.

Dr. Miller was a member of his State and National Societie,s, The

American College of Surgeon.s, The American Gynecological Society,

Gynecological Travel Club (President), Southern Medical Association,

New Orleans Obstetrical Society, and others.



Correspondence

Continuous Caudal Analgesia
To the Editor:

la the Dec. 30, 1944, issue of the Journal of the American Medical Association,

Dr. Eobert A. Hingson gives an interim report on caudal analgesia from a number
of clinics. In it there are the following statements:

"This study compares so favorably with all other forms of pain relief in ob-

stetrics that its significance is self-evident; the fetal mortality in this group has
been 1.7 per cent as compared with the fetal mortality in the death registration area

of the United States of 5.2 per cent. Out of these 42,000 cases there have been
sixteen maternal deaths. Six were attributed to obstetric complications, seven to the

misuse of caudal analgesia in unskilled hands and three may be considered anes-

thetic deaths-—emphasizing the small permanent hazard to the mother associated

with this form of pain relief.”

Only six maternal deaths due to obstetric complications out of 42,000 cases is an
amazingly low mortality, and should be elucidated as to how caudal analgesia pro-

duced that result. "Why should there be three anesthetic deaths if the women had
caudal analgesia? Seven women did lose their lives due to caudal analgesia, and how
many more paid the penalty in other institutions whose deaths were not publicized?

The 5.2 per cent fetal mortality is the gross uncorrected mortality rate from all

sections of the United States not only from the large clinics. Is the 1.7 per cent

fetal mortality in this series also the gross uncorrected mortality or is it the mor-
tality attributed to labor and delivery only? The comparison should be made for

each institution between the caudal series and the other methods of analgesia and
anesthesia.

‘ ‘ Parturients in whom fear can be controlled by confidence in their physician and
in their surroundings are the ideal ones for the use of continuous caudal and spinal

analgesia. ’ ’

Tliis class of patients does not need caudal analgesia, all they need is some mor-
phine to ease the pain of the first stage of labor and ether at the time of delivery.

"Parturients in whom fear is uncontrolled can still be more satisfactorily man-
aged until amnesia and general anesthesia.”

If that is the case, then caudal analgesia loses all its attraction, for it is the

nervous, hysterical and tempermental woman in labor that we are searching for a

means to quiet. If we cannot use it on her, then the level-headed type does not

need caudal analgesia and should not be subjected to it.

Morris Lepf, M.D.
jSTew York, K". Y.

January 10, 1945.

Reply by Dr. Hingson
To the Editor:

The paper published as an interim report on caudal analgesia by me in the

Dec. 30, 1944, issue of the Journal of the American Medical Association is at present

out of date by recent experience, since this paper includes only an analysis of cases

up to May 1, 1944.

Already 50,000 deliveries under continuous caudal analgesia have been reported

to the Graduate Medical Course of the Philadelphia Lying-in Hospital by physicians

who have completed the course and by physicians who have managed large groups

of cases without training. In this compilation, there have been 19 maternal deaths

which will be adequately considered in a forthcoming scientific paper to the profes-

sion. The comparison of fetal mortality from all sections of the United States

with the fetal mortality in this reported series was made under identical conditions.

It is the gross and uncorrected fetal mortality for both groups, which include hos-

pital and nonhospital deliveries from all sections of the Country.

717
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The last t\\'0 questions raised may be answered by pointing’ out that Dr. Lcff

has not considered the welfare of the baby in either question. The day is past when
women in labor are managed with morphine and ether without regard to their wel-

fare. We now recognize the dual responsibility of selecting the form of manage-
ment for the patient that is most satisfactory and the safest for her and her new-

born baby.

Eobekt a. Hingson, Surgeon

TJ. S. Public Health Service.

.Tanuahv 15, 1945,

Items

American Board of Obstetrics and Gynecology

Examinations

The general oral and pathology examinations (Part II) for all candidates will

be conducted at Atlantic City, New Jersey, by the entire Board from Wednesday,

June 13, through Tuesday, June 19, 1945. The Hotel Shelburne in Atlantic City

will be the headquarters for the Board. Formal notice of the exact time of each

candidate’s examination will be sent him several weeks in advance of the exami-

nation dates. Hotel reservations may be made by writing direct to the Hotel,

Candidates for re-examination in Part II must make vTitten application to the

Secretary’s Office not later than April 15, 1945.

The Office of the Surgeon General (U. S. Army) has issued instructions that

men in Service, eligible for Board examinations, be encouraged to apply and that

they may request orders to Detached Duty for the purpose of taking these exami-

nations 'Whenever possible.

Candidates in Military or Naval Service are requested to keep the Secretary’s

Office informed of any change in address.

Deferment without time penalty under a waiver of our published regulations

applying to civilian candidates, will be granted if a candidate in Service finds

it impossible to proceed with the examinations of the Board.

Applications are now being received for the 1946 examinations. For further

information and application blanks, address Dr. Paul Titus, Secretary, 1015 High-

land Building, Pittsburgh (6), Pennsylvania.
Paul Titus, M.D.

Announcement

In compliance with the directives imposed by the War Production

Board limiting the amount of paper consumed in the production of

this Journal, the publishers find it necessary to change the format.

As soon as these restrictions are lifted the original format will be

restored. Even though the number of pages has been reduced, the

actual content of the Journal has not been decreased to any appre-

ciable extent.
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I

T MAY be assumed that both pregnancy and labor are accompanied
by increased cardiac effort. The degree of this increment varies

widely in different eases, either with or without complications. It is

the purpose of this paper to present an estimate of the amount and
character of plij'^sical effort during labor, especially as it induces in-

creased cardiac work. There is considerable difference of opinion as

to the magnitude of the work involved in labor, especially regarding

the possibility of precipitating heart failure in cardiac patients.

It is recognized by many clinicians that a cardiac patient in Class II

or Class III (moderate or severe heart failure, American Heart Asso-

ciation Classification) is likely to have prolonged or permanent reduc-

tion of her cardiac reserve after a single episode of excessive physical

work. With voluntaiy effort, the protective mechanism, as dj^spnea,

will generally force the patient to stop such effort prior to precipita-

tion of serious heart failure. In labor much of the work done is in-

voluntary and, therefore, not subject to control even though protective

and warning signs and symptoms develop. It would, therefore, seem

reasonable to protect such patients against excessive loads of work by
early termination of pregnancy, or cesarean section if it could be

shown that the Avork Avas of the magnitude commonly recognized as

capable of producing seinous heart failure, or permanent reduction of

cardiac reserve. Although Boyer & Nadas^ recently shcAAmd that life

expectancy Avas not shortened by pregnancies, in a statistical survey

of one hundred and three cardiac patients, experience with indiAudual

cases, such as Case 41 in this series, suggests reduction of cardiac func-

tion may folloAv obstetric labor.

Note: The Editors accept no responsibility for the Adews and statements of
authors as published in their “Original Communications.”
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Althoiigli one cannot with eei-tainty jn-edict tiiat a Class I or mild
Class II patient id ay not develop more serious failure late in preg-
nancy, the attendance of clinicians in obstetric clinics to evaluate for
the obstetrician the gravity of heart disease in pregnant women, has
resulted in a lowered fatality of cardiac cases. The skillful care given
to patients bordering on failure is as much responsible for this low-
eied fatality rate as the eaify interruption of iiregnancy in women who
were poor obstetric risks.

Ihus, with the establishment of cardiac obstetric clinie.s, many hos-
jpitals have reported no cardiac ob.stetric fatalities for several years.
IIoAvever, it is recognized that an irreducible minimum of cardiac
deaths may occur. This has been given by Hamilton and Thomson®
as 2.5 per cent and constitutes the following complications: Embolism,
bacterial endocarditis, sepsis, and hemorrhage. Of these, bacteidal en-
demarditis is the onlj'' true cardiac complication, and it constitutes onlj’'

0.75 per cent of eai'diac deaths during pregnancy. Hamilton has
rather arbitrarily divided his series of cases which total 894 into a
favorable and unfavorable group. Those in the unfavorable group
have had signs or histoiy of heart failure, auricular fibrillation, or
have had serious complicating diseases. The mortality is 16 per cent
for his series of unfavorable patients. He gives a mortalitj’’ of 33%
per cent for patients with auricular fibrillation. In the favorable
group, Hamilton and Thomson have reported over 320 consecutive
cases, dui'ing one period of their studj’’, without loss of a. patient from
congestive heart failure.

.

Table I. Ob.stetrical Cardiac Cases Observed—May, 193C TiiRorcii October,
1942, University or California ITosbital

TOTAL clinic DELIVERIES

—

3,180 ORGANIC HEART DISEASE*—-SO
PERCENTAGE CARDIAC—2,5

NO MATERNAL OR TERM FETAL DEATHS IN CARDIAC CASES

ETIOLOGY AND TYPES OP LESIONS

Jlhcumatic—57 Congenital—14
Mitral insufficiency 20 I-V Septal Defect (1 Cornpl.

Mitral insufficiency and stenosis 32 A-V Bloch) G
Aortic insufficiency, mitral Aortic coarctation 2

insufficiency and stenosis 5 Subaortic stenosis 1

DouMful Ehemnatic Patent ductus arteriosus 2
Mitral insufficiency 3 Pulmonary' stenosis (1 Tctral. of

Fallot) 3
Thyrotoxic 4 Rypertensive-Coronary Arteriosclerosis 1

Beriberi 1

AKRIIYTHMIAS

Ectopic beats 4 1

Parox3'smal tachycardia 7 2

COMPLICATIONS

Bronchitis and pneumonia 3 Acute rheumatic fever 1

Pulmonary infarct 2 Subacute bacterial endocarditis 1

(Mother lived 5 months post partum)
Normal child

CLASS OF CARDIAC FUNCTION

1—17 Il(IIa)—4(i lll(IIb)—15 IV—0 Unclassified—

2

MODE OF DELIVERY

Abortions, miscarriages.

lij'sterotomies 5 (3 group III) Midforceps
Cesarean cardiac

1 (group HI)

indication
Ce.sarean obsfetric

0
cJ (group III)

Spontaneous 39 (5 group III) indication
Undelivered as of

11

Lou' forceps 18 (3 group III) October 15, 1942 4

*This includes 2 successive deliverie-s on each of 5 patients.
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Al the University of California Ilospital, there have lieen 90 cardiac

obstetric patients cared for within the six years oC 1936 througli 1912,

without death from any cause. The diagnostic classification (Ameri-
can Heart Association Classification), complications, and mode of de-

livery of 89 per cent of these patients are given in Table I. Undoubt-
edly, there will be fatalities from one or another of the “irreducible

minimum” causes of fatality as future cases are added to the series.

It is a belief, well substantiated statist ieall^y, that rheumatic heart

disease patients tolerate surgery well and, therefore, should tolerate

cesarean section. The death of approximatelj’- 50 per cent of all

cardiac obstetric fatalities occurs within the first forty-eight hours
after delivery according to Hoffman and Jeffers^ including the cesa-

rean sections. It is assumed that certain changes occur in the maternal
circulation after delivery which may iirecipitate heart failure, and
investigation of these changes is now being undertaken by the per-

sonnel at the University of California Obstetrical Cardiac Clinic. Even
if some of these iiostpartum changes occur after cesarean section, such

mode of delivery may be indicated, if it can be shown that the work
of labor may be of significant magnitude and that in any particular

ease, it may be unpredictable. The operative and postoperative risk

of this procedure must naturally be weighed against such prospective

reduction of the cardiac hazard.

Tliere have been reported recentlj’’, certain circulatoiy changes which

may place an increasing burden on the heart as pregnancy advances.

These changes have led to the conclusion b}* Hamilton and Thomson,'*

that if a patient be carried through the eighth lunar month, she should

then be pennitted to complete her term of pregnancy. Failure is less

likely to occur in the ninth and tenth months than in the eighth month

according to Cohe]i and Thomson.® Cohen and Thomson'’ (Pig.l) and

BurwelF are largely res]ionsible for the following information : There

is an increase of (1) blood volume to a maximum of about 45 per

cent; (2) of cardiac output to a maximum of about 50 per cent; (3)

of the oxygen consumption or metabolic rate to a maximum of 15 to

20 per cent; and (4) there is a decrease of the arteriovenous oxygen

difference, presumably due to shunting through the placenta. Al-

though, as stated, these changes start about the fifth month and reach

their peak at montlrs, the presumed increments of unavoidable

work are still elevated at term, and therefore, are a burden added to

that of labor.

Hamilton and Thomsom report a maternal mortality of 8.3 per

cent on cesarean section cases as against 2 per cent by pelvic delivery,

with 5 per cent mortality from heart failure in the former group, and

7 per cent in the latter group. They make no comment on the degree

of heart failure in the patients .selected for cesarean section, but the

high fatality rate in this group may have been due to the selection of

])atients with more serious heart failure.

ITarrisoir has shown that cardiac patients develop greater oxygen
debts than normal individuals only oftoi- extreme physical effort that

approaches their maximum capacity. Dyspnea ordinarily cheeks the

amount of work done, but it can be readily seen that with obstcstric

labor this work undertaken is often impossible to control, and may
seriouslv tax the limited circulatory cai)aeity of a cardiac patient,

l^.vspnea here can be no cheek and the result may be serious. The



722 AMKBICAN JOURNAL OF OBSTETRICS' AND GYNECOLOGY

cajiacity to supply oxygen to the tissues is limited. It may approach
twenty times tiie basal metabolic rate in an atlilete, and it is known
tliat training improves tlie coefficient of utilization of oxygen and
throws less work on the heart. In cardiac patients, the coefficient of
utilization or tlie amount of oxygen taken up per unit of blood may
be normal, but their training is generally poor and therefore, we would
expect this factor to be low.

MONTHS PREGNANT WEEKS POSTPARTUM

Fig. 1.—Circulatory burden on the heart in pregnancy. {From Cohen and Thomson,
J. A. M. A. 112: ur,, I’J.T.).)

There has been recently an cffoil to measure the amount of work
during the fir.st stage of labor by Woodbuiy, Hamilton and Torpin.®

By the use of manometers connected to the brachial artery, the duo-

denum, and the fundus of the uteins they estimated the differential

pressures in the abdomen, in the uterus, and in the maternal placental

blood vessels. They estimated that 25 to 95 mm. Hg pressure was
present in the uterus with each pain, and that a maximum of 500

grams pressure per square cm. cross section of the uterine wall oc-

curred. Their most interesting conclusion was that the bearing doYUi

forces of the abdominal and chest musclas were not expulsive before

eeiwical dilatation, but materially diminished the maternal placental

blood pre.ssure even to the zero point. These forces, however, were

effective in expulsion of the fetus after ceiwical dilatation. Such an-

e.sthetics and hypnotics as morphine sulfate, barbiturates, nitrous ox-

ide and oxj’-gen, and cyclopropane diminished these extrauterine forces

and actually increased the mateimal placental arterial blood pressure.

Epinephrine likewise, increased that blood pressure and as such, di-

minished the chances of fetal anoxia.

In 1936, Stahlei’® published an article entitled “The Physiologj^ of

Work in Pregnancy.” Although this paper included a section describ-

ing’ the changes in character, rate and depth of respiration during
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labor, and a section on the physiology of work during pregnancy, the
section of chief interest to us was that on the measurement of work
in labor. He measured the oxygen consumption and carbon-dioxide
output for a short period in the first or early stage of labor, during
the expulsive period, and in the immediate postpartum period. His
estimation of the gas exchange for the entire period of labor was
based on a summation of the single observations made during each of
three or four stages, and assumed that this represented the average
figures for the whole individual stage studied. He then converted his
increment in gaseous exchange into calories, and estimated that the
work of delivery varied from 166 to 1,555 calories. He estimated that
the work, of an average 16-hour primiparous delivery was the equiva-
lent of two hours’ heavy work of a stonemason or woodcutter. The
patient vdth the greatest energy consumption was estimated to have
done the work equivalent to a 30-kilometer march on the level. The
average caloric expenditure was 42 calories per hour, and the maxi-
mum 56 calories per hour during the pushing efforts. Lusk^° estimat-
ed the calories of work at 214 per hour for a laundress at work, and
378 per hour for a man savung wood.

We have found that such spot determinations in the three or four

phases of labor made by Stabler® do not give an accurate picture of

the total oxygen consumption or the periodic character of the work

undertaken. Whereas, as will be shovm, our estimates of total work
done in labor are of the same order as those of Stabler,® different con-

clusions vdll be placed on the magnitude of cardiac strain or demands

involved. Likewise, we have obseiwed great variation in respiratory

rate and depth with the voluntary and involuntary work. Another

observation on the respiration in our cases was that after a period of

hyperpnea, there was a leveling off of the curve of oxygen consump-

tion. This was probably due to absorption of the increased alveolar

oxygen content and was succeeded by a uniform progress of the line

of oxygen uptake.

Technique

Forty-two patients were studied during obstetric labor. Three

cases were excluded from the tabulation (Table II) because the record-

ings were insufficient to di’aw any satisfactory conclusions. On ten

cases oxygen intake was measured in selected periods of over six min-
utes eacii at various times during the first tlnee stages of labor, and
through the first two hours of tlie postpartum period. In 29 eases

onl}'' the postpartum oxygen consumption was measured. The ordinary

Iloth-Benedict t^qie of metabolism apparatus was used with the stan-

dard rubber mouthpiece. The oxygen utilization as well as the depth
and rate of respiration were recorded on the kymograph.

The measurement of oxygen utilized was accomplished by plotting

graphically the oxygen consumption in cubic centimeters per minute
for each determination and connecting bj' line the midpoint of each

determination to form an angular graph. The area under the curve

obtained by connecting these points using the basal metabolic rate as

the base line was then obtained by use of a planimeter. Technical

differences in obtaining determinations on patients during labor with
struggling, vomiting, fatigue, or short jieriods of gas anesthesia inter-

fered with certain of the tests made, but generally satisfactory curves

could be obtained.

In certain cases continuous readings were obtained during the entire

postpartum period. Since the plotted graphs of continuous oxygen
uptake did not materially differ from those in which the patient was
allowed short rest periods of 1 to 10 minutes breathing atmospheric
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TABIiE II. DvhATJOK of ExCESS OxYfiEN CONSUMPTION AfTER DELIVERY
IN 39 Patients

Fri/mipara: (2f> Uncomplicated)
2—Oxygen consumption rctumecl to Lasal level witliin % to % hour after delivery
.2—Oxygen consumption returned to basal level rvithin % to 1 hour after delivery
11—Oxygen consumption did not return to basal level until after 1 hour after dc-

^^’ery (G showed “oxygen debt” at conclusion of observation period)

Multipara: (16 Uncomplicated)
1

—

Oxygen consumption returned to basal level under i/y hour after delivery
2

—

Oxygen consumption returned to basal level within ^ to % hour after delivery
5—Oxygen consumption returned to ba.sal level within % to 1 hour after delivery
8—Oxygen consumption did not return to basal level until after I hour after deliv-

cry (4 showed appreciable “oxygen debt” at conclusion of observation period)

5 llheumatic Heart Disease Cases:
2 Cases—Class II

Both were multii)ara and oxygen consumption returned to basal levels under 1
hour

3 Cases—Class III
1— (Primipara). Delivered by cesarean section—tir.st stage—oxygen consump-

tion returned to basal level immediately aftei- delivery
1— (Multipara). 18% excess oxygen consumption at 1V> hours after delivery
I— (Primipara). 20% exce.ss oxygen consumption at 2 hours and 20% excess

oxygen consumption at 2 dajLS after delivery

3 Cases: (Complicated)
Case 17: (Multipara)—57% excess oxygen consumption in 1 hour 10 minutes

after delivery. Large baby—^moderate dystocia
Case IS: (Multipara)—Thyrotoxic—oxygen consumption excess and increasing!

hour after delivery, over basal tigurcs determined 2 weeks post partum
Case 42: (Multipara)—Breech presentation—^37% oxygen consumption excess

’ over basal level 2 hours after delivery

air, it Ava.s as.sumed that little difference was made in estimation of

total oxygen alisorption by such breaks in tlic curve. Tlierefore, all

later curves were made in liroken jieriods. Gagge” has used tliis tech-

nique effectively in measuring similar periods of oxygen consumption.
Although it is not entirely e.ssential in these case studies, for the

purpose of comparison with common daily forms of physical work tlie

oxygen consumed can lie approximately translated into terms of kilo-

gram-meters of work or calories of heat produced. Assuming basal

fa.sting conditions, Shock’s ratios of 2 c.c. to 4 c.c. O2 consumed per

kilogram-meters of work and Lusk’s^® ratios 4.825 of calories per liter

of oxj^gen have been used in Table III.

It is impossible to translate exactly the amount of oxygen utilized

into kilogram -meters of work for the following reasons:

1. As has been shovm by Shoek^^ and others, the efficiency of work

done varies invensly vdth the rate at which it is performed. Thus, in

stair climbing measurements on adolc.scent girls, Shock^® found that in

their climbing 4± cubic centimeters of oxygen were utilized to each

kilogram-meter of ivork when that work was done within two minutes;

whereas, only 2± cubic centimeters of oxygen were used when that

work was accomplished in over 3% minutes.

2. The development of an oxygen debt, as .shown by DIai-garia and

Edwards,“ is dependent not only on the excess oxygen needed for the

increa.sed muscular work, but also approximately one-third of llie lolal

oxygen debt developed is due to an increase of the general tissue metah-

olism over the resting level, probably due to thyroid or other endocrine

stimulation.

3. It is recognized by Hill and Flack, and others that breathing

oxygen improves the efficiency of the circulation during work, and

likewise that there is probably .some reduction in the amount of oxygen

debt accumulated during work Avhen oxygen is inhaled.

Results

The duration of significantly increased oxygen consumption over

basal levels in 39 eases is given in Table II. Although persistent in-
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Table III.

—

Cont’d

TOTAL
E.STiarATED OXYGEN CONSUMPTION RETURNED TO
OXYGEN WORK ESTIMATED APPROXIMATE BASAL LLYELS
INTAKE

OVER BASAL
CONSUMP-

TION

IN KG./M.' CALORIES

UNDER OVER
1 1

HOUR HOUR

% OVER AVERAGE BASAL
AT TIME OF LAST
DETERMINATION

GO,SCO c.c. 15,140 minimum
30,280 maximum

297 + 0 1 hour 5 minutes

34,G50 c.c. 8,CG2 minimum
17,325 maximum

1G7 ‘

-i- 25% + on 2ntl day

20,400 c.c. 5,100 minimum
10,200 maximum

98.43 + 0 1 hour 9 minutes

55,290 c.c. 13,822 minimum
27,G45 maximum

2GG + 37%—2 hours

23,720 c.c. 5,930 minimum
11,800 maximum

114 18.7% 1 hour 34 minutes

20,304 C.C. 5,085 minimum
10,170 maximum

100- 0

Note: Using the ratio of 0.42G8 Kg./M. to 1 calorj’’ and estimating that approxi-
mately 25% of the heat production represents work, tlie resultant tlgiu’cs for Kg./
meters approximates very closely the maximum conversion ratio furnished by Shock'^,
namely, 2 c.c. ± oxygen consumj)tion represents 1 Kg./M. of work as given in this
table.

crease of metabolic demands could account for the excess oxygen con-

sumption, the relatively rapid return to normal suggests that the excess

oxygen intake represents repayment of oxygen debt incurred by the

work of labor. The delajmd return to basal levels probably represents

a greater debt or faulty cardiorespiratory mechanisms.
In an analysis of the fifteen uncomplicated primiparas studied, it udU

be seen that eleven (73 per cent) did not dispose of their oxygen debt
until after 1 hour, in contrast to eight (50 per cent) of the sixteen

uncomplicated multiparas.

Basal oxygen consumption determined 2 to 14 days before labor dif-

fered from that determined on the fifth to the twentieth day after

labor, by rates varying from 20 per cent lower to approximately the

same rate. The majority of eases sliowed about 10 per cent lower

basal oxygen consumption after deliver^'' than before labor. It has

not been determined wlien this po.stpartum fall in metabolic rate occurs.

Likeivise, the cause of elevated rate in pregnancy is not known al-

though. probably accounted for in part liy the fetal metabolism. Several

patients fell to a subbasal level at 1 to 2 iiour post partum, especially

when fatigued and sedated, and some of these patients actually fell

asleep while the postpaidum oxygen determination was being made.

Since it was impo.s.sible to predict the patient, wlio temperamentally

would prove a suitable subject for study, and since the differences of

antepartum and postpartum basal metabolic rates as measured on

the first twenty-nine cases were so little, only postpartum basal oxygen

consumption was measured in the last 13 cases. In only one instance

was an abnormally high metabolic rate obtained; this in a woman
^vith a mild hyperthjuoidism due to administration of 1 gr. of thyroid

extract (Armour) per day, during her entire pregnancy. The results

of the oxygen studies in this patient were not possible to evaluate as

thyroid substance was not administered post partum and therefore,

the increment of oxj^gen eon.sumption during labor could not be com-

pared to the estimated basal rate at that time. None of the group was

fed during labor. In the six patients vdth the most complete observ-

ations througli all stages of labor (Table III), the specific dynamic

action of food may probably be disregarded since none had been fed

for about five hours before the second stage of labor. Therefore, the

metabolic rate would probably not be elevated from this source over

5 to 10 per cent of the recorded basal oxygen consumption during the

later stages of labor.
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The characteristic curve, especially in the postpartum period of the
uncomplicated primiparous patient is illustrated in Fig. 2, Case 39.

This curve does not show studies immediately before delivery, and
commonly in primipara, there was moderately but not greatly elevated

oxygen consumption at tliis time. Immediately follovdng delivery,

there is generally a flattened cuiwe with the return to basal levels

delayed longer than in the multiparous patients. A similar cuiwe of

postpartum period is seen in Fig. 3, Case 25. The antepartum oxygen
determinations illustrate the fluctuation that often occurs—increasing

Fig. 2.—^Numbers at side denote oxygen consumed per minute-cubic centimeters, at
bottom tlie time. This applies also to Figs. 3 to 8.

Fig. 3.—^Numbers at side denote oxygen consumed per minute-cubic centimeters, at
bottom the time.
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with pei-iods of actual pains and returning to near basal levels ivlien
quiet (Case 39). The first oxygen determinations in this patient (Case
39) may be disregarded, having been made shortly after walking into the
hospital. This was an excitalile, restless patient, and some of the early
fluctuations may have been exaggerated by muscular activity. She used
little voluntary effort, and low forceps were applied for delivery.

Fig-. 4.—Numbers at side denote oxygen consumed per minute-cubic centimeters, at
bottom the time.

The mo.st characteristic curve of multiparous iiatienfs is illustrated

in Fig. 4, Case 41. There is a relatively late, steep rise of the curve,

often 100 per cent to 400 per cent of the basal level. There is then a
rapid drop with a secondary rise and a prompt return to basal levels.

The initial fall of oxygen consumption immediately after delivery may
be due to overventilation. This type of curve in many multiparous

patients resembles the character of curves obtained in normal human
beings after any sudden violent effort such as nmning. Fig. 5, Case 43,

illustrates a high and abru])t rise of oxygen consumption that occa-

sionally occurs as an exaggerated form of the previous curve probably

resulting from a psychic tachypnea, although this patient had asymp-
tomatic mitral valvulitis. Likewise, Case 42, Fig. 6, a breech presenta-

tion, serves to illustrate that form.

In the patients with rheumatic heart disease, there were five cases,

all vith mitral steno.sis and imsuffieicncy (Table II). Two classified as

Group III were multiparou.s, and returned to their liasal rate under one

hour, illu-strating the benign type of cardiac patient who does not require

.special obstetiac procedure.

All of the three cases groiqjed in Class III, had shown various degrees

of heart failure during pregnancy.

Case 43, Fig. 5, was a multipara who had developed marked dyspnea

on effort in the last thi-ee weeks of her ]n'egnancy. Slie showed evi-

dence of failure during expulsive pains immediately pi'eceding delivery.

Her respiratoiy rate was maintained at 45 per minute for approxi-
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U30 40 \Z 10 20 30 40 50 10 2p 30 40 50 Z 10 20 30

•Kumbois at side denote oxygen
bottom

con.sumed
tlie tunc.

per minute-cubic centimeters, at

MrsAR,ael22 Pora n Breech Presenlolion

Case No. 42 1st Stage 15 hrs 32mms
2nd Stage 20 mins

37% Oxygen Debt 2hrs postpart

22,980 Oj used in Excess of Bosal between II 10 and 4 30
32,310 Ot used in Excess of Basol between 4 30 ond 8 10

Total 55,290 O^used in Excess of Bosal in 9hrs

Minimum work estimated at 13,822 Kgm- M
Maximum work estimoted at 27,645 Kgm-M

-Average poms - • Forceful poms "S

5)
“

C.
^ .

Fig. G.'—Numbers at side denote oxygen consumed per minute-cubic centimeters, at
bottom the time.
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mately 15 minutes, and tliere was a tremendous increment of oxygen
utilization. She showed an 18 per cent “oxygpn debt” 1^4 hours after
deliveiy, but tliere was an abrupt return to low levels of oxygen intake
after the period of high consumption. She presented no signs of heart
failure after delivery.

Case 24, Fig. 7, was a 30-year-old woman in her second pregnancy,
the first having terminated in a, spontaneous abortion in the fourth
mouth. She had increasing signs of congestive heart failure and a

6 20 30 40 50 _7 10 20 30 40 50 _8 10 20 30

Fig-, 7.—K'umbers at side denote oxygen consumed per minute-cubic centimeters, at
bottom the time.
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cesarean section -was accomifli^}i^PQ.^MI®‘(vife-^l^\Qitful recovery.
Fig-. 7 is a grapliic record of tlie oxj-g-en consumption determined
tlirougli the operation. She Avas having mild fii'st-stage labor pains at

the time, having made no progress with labor in thirteen hours. With
exception of the transient rise during manipulation of the uterus and
the someAAdiat ihore prolonged rise after intrauterine pituitrin, there AA^as

little excess oxygen utilized. An increased oxygen consumption folloAV-

ing pituitrin administration intramuscularly Avas observed in this as
in many of the patients delivered vaginally.

A'rjP (P/'imipara) Rheumatic Miif’al Stenosis and Insuftcicnci/ Auricular ribrillsiion
tj'i t/fi-

AiOnths

xooo

*oo

Figr. 9.—AUtal capacity in complicated cardiac pregnancy.

Case 40, Fig. 8, AA^as that 'of a primiparous Avoman, aged 28 years,

AAdth mitral stenosis and insufficiency, auricular fibrillation AA-ith

moderate congestive heart failure and under constant digitalis therapy.

Succeeding an attack of acute bronchitis in the fourth month of preg-
uaiicy, she Avas confined to rest at home. During the ninth month of

pregnancy, her dyspnea increased and she Avas hospitalized, and devel-

oped another acute respiratory tract infection at term. Elevated venous
pressure and pulmonary rales developed in the last tAvo hours of labor

and she AA’-as given oxygen continuously, not only for measurement of
her oxygen intake, but also for the therapeutic effect. The forceful

labor pains lasted about 2 hours, 40 minutes of Avhich AA’^ere occupied
AAdth severe expulsive contractions. She Avas discouraged from volun-
tary effort.

The oxygen consumption fell rapidly after deliveiy by Ioav forceps,

but remained constantly elevated at betAveen 20 and 25 per cent above
the basal IcA^el for the succeeding hour and a half, and through the next
36 hours. An isolated detennination 1% liours after delivery shoAA^ed

a marked elevation folloAving excitement. This patient’s vital capacity

changes are sIioaati in Fig. 9, and illustrate the rapid fall Avith the
respiratoiy tract infection and the recoA^ery AAdiich covers a period of

about four Aveeks. At no time had the vital capacity recovered the

antepartum level in the next scA’-en months, which indicates that the

functional damage to the heart folloAving the pregnancy, labor, and
respiratory tract infection Avas probably permanent.
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Tln-ee cases of complicated labor were studied, all multiparous.
Case 17 had a long- difficult labor with a large baby, aud .showed a

5 per cent “oxygen debt” one hour, ten minutes po.st partum.
Case 18, a th^u-otoxicosis, showed a continuous rising curve of oxygen

utilization for one hour after delivery, and probably iliustrates the effect
of labor in increasing the basal metabolic rate.

When any complication • in labor develops which interfere.s with
prompt delivery or increases the work of delivery, even in multiparous
women, the oxygen consumption curve i-eflects the degree and often
the pattern of the time di.stribution of tjiis work. This is illustrated
in Fig. 6, Case 42, of a multiparous woman with a breech presentation.
In this patient, there was a slightly gi-eater oxygen intake through the
early first stiige and a progre.ssive increase with the onset of forceful
pains prior to, and through complete cervical dilatation.

There is no indication that the work pattern follows the arbitrary
division into first and second stages of labor. The peak immediately
after delivery was followed liy a prompt drop and a secondary rise, as

was often found in our series of cases. There vvms then a delay in the
return to the basal lev^els suggesting a persistent oxygen debt and, there-

fore, a load of work not readily compensated for by the normal
re.spiratory and eireulatorj^ mechanisms of this woman. The gi-aphic

illustration of this t3’’pc of response serves to show that even a multip-
arous woman may hav'C a high work increment during labor.

In addition to these three ea.ses, two of the primipai-ous cases pre-

sented slow returns to the basal level having relatively prolonged and
more severe labors with “occiput po.sterior” presentations.

In the six instances of foreep applications in our series, no undue
oxygen demand vv^as evidenced.

The use of eliest and abdominal muscles in forceful and voluntary
pushing resulted in an alirupt increase of tlie oxygen intake as illus-

trated in Fig. 3, Case 25. Tliis may represent a possilfie danger to the

cardiac patients, and proposes the ciuestion as to wliether this type of

effort, either voluntaiy or involuntary, wall cause more harm to the

patient than the prolongation of a le.ss .strenuous labor as by use of

ane.sthesia.

The estimates of oxygen consumption in tlie.se 6 cases studied througli

all stages of labor varied from 20,400 c.c. in an uncompleted multiparous

patient vvdth 4% hours of first .stage, and 13 minutes second .stage of

labor to 60,560 c.c. in a primipara with approximately 16 hours of

first stage, and 1 hour second stage. Using the basal factor of con-

version ratio of 4.825 Cal. per liter of oxygen, these figures are some-

vv'-hat ]e.ss than Stabler ’s figures, namely, 96.5 to 292 Cal. as contrasted

to 166 to 1,555., This difference is pi’ohably due to Stahler’s estimation

of the entire metabolic rate of each period of labor from the single

deteiTuination of Oo and CO2 made during that period. From our

records, it is believud that this is an inaccurate means of estimation,

since wide and abrupt fluctuations occur in Oo consumption in all

phases of labor. Other obstetric details of these cases are I’ceordcd in

Table III. Blood pressure and pulse rate observations were made at

various times through labor, but no conclusion could be reached on

their significance.

The pi-actical significance of the.se c.stima1es is that the total work done

may be unimportant if accomplished ov'cr a longer jieriod ot time as ilhis-

trated in Case 39, Fig. 2, vvdiere there wms a total exce.ss intake of 60,560

c.c. of O2 but an average of only 59 c.c. per minute, or about 20 per cent

over basal rates. This represents no more than the lighte.st physical

GXGl*CisC.

On the contraiy, the sudden load of work as aecomplislied between

4-30 PM. and 6:10 p.m. in Case 42, Pig. 6, is repi-esentcd

approximate figure of 32,310 c.c. of exce.ss oxygon consumed after 4:30
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p.M. This is an average consumption of 150 per cent of the basal needs
and represents between 8,092 and 16,155 Kg.-meters of physical work,
or the work accomplished by a 50 Kg. individual climbing 161.4 to

322.8 meters, or from 40 to 80 flights of stairs.

Work is in progress at the University of California Hospital on blood
volume, hematocrit, vital capacity, water balance, and circulation rate

as well as blood pressure and pulse rate immediately prior to and suc-

ceedmg deliveiy. A portion of this work has been reported in a pre-
liminary publication^® and may give further clues to the mechanisms
of circulatory strams and adjustments in labor.

Conclusions

1. A simple method is presented for the estimation of the degree

and the time distribution of the work of olistetric labor by measurement
of the oxygen consumption of the patient. Thirty-nine cases were

studied.

2. In primiparous patients, the conclusion was drawn tliat a greater

amount of work w'as ^done in a longer period of time than in multip-

arous iiatients as w'ould be expected. Generally, in the fir.st stage of

labor, periods of increased oxj’-gen consumption alternated with basal

rates probably representing payment of oxygen debt, but the patient

often demonstrated a slight excess oxygen intake one or more hours

after delivery.

3. Multiparous patients rapidly increased their oxj’-gen intake with

deliveiy, but recovery of basal rales was prompt, often wnthin half

hour post partum.

4. Complicated deliveries were accompanied by a persistent eleva-

tion of oxygen consumption presumably caused by an increased cir-

culatory load.

5. Five patients 'svitli rheumatic lieart disease were studied. Two w'ere

free of sjouptoms and presented normal oxj'gen consumption curves; one

had increased dyspnea and developed tachypnea, and a short period of

very high rate of oxygen consumption during delivery; and one ivlio

was in heart failure at term, maintained a high oxygen intake post

partum, and never regained her antepartum cardiac functional capacity.

The fifth patient developed signs of serious failnre during a prolonged

first stage of labor and was uneventfully delivered by cesarean section

with no consequential increase of oxygen intake.

6. The work of labor in both primiparous and multiparous women
is the equivalent of mild to moderately hea^y physical labor, the degree

of which cannot ahvays be predicted. In the presence of such a simple

complication as a breech deliveiy, it may be increased markedly. This

amount of physical work may be of the order that is commonly con-

sidered by clinicians as an unsafe rtsk for life or for maintenance of

maximum function of efirdiac patients in the ordinaiy routine of life.

Cesarean section, whereas presenting other risks, does not carry the

dangers of this unpredictable load of physical work, although post-

partum cardiac death is reported to occur after this procedure for

reasons as yet undetermined.
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THE COMPARATIVE ACTION OF POSTERIOR PITUITARY AND
ERGONOVINE IN THE THIRD AND FOURTH STAGES

OF LABOR*

Observations Based on 5,000 Deliveries

i\IoRRis Leff, M.D., New York, N. Y.

There has been a considerable reduction in tlie maternal mortality

in the last ten years, hut deaths due to hemorrlmge have not de-

clined proportionate!}' as liave deaths from infection or toxemia. It

behooves us to investigate furtlier ways and means of controlling post-

partum hemorrhage.

The oxytocies, po.sterior pituitary and ergot, are vei'y potent in causing

the uterus to contract, and they have been a great aid in the control of

postpartum hemorrhage. In recent j'cars ergonovine, which can be given

intramuscularly and intravenously, and whose action is veiy prompt, has

come into use. It is very effective in causing the immediate contraction

of the uterus. We had great expectations that ergonovine would be the

ideal drug to solve the problem of postpartum hemorihage. Theoret-

ically, it seemed logical that a drug which acts so promptly and pro-

duces firm contraction of the uterus should eliminate postpartum hemor-

rhage, but the results were not what Ave had hoped for.

We had used ergonovine intraA'enously or intramuscularly as soon as

the placenta Avas expressed in OA'er 2,500 deliveries. The uterus con-

tracted firmly in less than one minute, but bleeding occurred, per-

sisted, and recurred notAvithstanding an apparently Avell-contracted

uterus. For a time Ave Avere puzzled and at a loss to understand Avhy

that should be so, but noAv Ave belicA'c Ave haA'e an explanation for this

occurrence.

In considering the physiology of the uterus during labor, Ave Ioioav

that it involves a process of contraction and retraction of the uten'ne

muscle fibers. There must be retraction together AAOth contraction in

order to produce dilatation of the cei-Aux and to aceompli.sh the expul-

^ead at a meeting of the Section of Ob.stetrics and Gynecology of the New

York Academy of Medicine, Nov. 28, 1944.
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sion of tlie fetus. The same process eontiniies in the third and fourth

stages of labor.

Ergot and its derivatives cause contraction of the uterus and main-

tain it in a tonic state of contraction but tliey do not produce retraction

of the muscle fibers. To produce retraction, it is necessary to have

rhythmic contractions and- relaxations whicli recur intermittently. This

is what takes place in normal labor and with posterior pituitary but

not with ergot.

Pig-. 1.—The uterus after ergonovine. The uterus is contracted, but the muscle
fibers are not retracted. The cervix is elongated, relaxed, and flabby. The cervix
hangs loosely in the vagina.

Fig. 2.—^The uterus after posterior pituitary. The uterus is contracted, the muscle
fibers are retracted, causing the bleeding sinuses to be obliterated. The cervix is re-
tracted and is back to a normal state.

When ergonovine is given immediately after the placenta is delivered,

the uterus goes into a state of tonic contraction, but retraction does not

take place. The muscle fibers below the isthmus and the fibers of the

cervix are not drawn up into the body of the uterus, but instead the

cervix remains elongated, relaxed, and flabby, and hangs loosely in the

vagina, while the body of the uterus and fundus are contracted (Fig. 1).

We found this condition to be so by doing routine vaginal examinations

in the third and fourth stages of labor. As the cervix and lower uterine

segment are veiy vascular and congested during labor and as retraction

does not take place, the bleeding vessels are not obliterated and as a

consequence bleeding persists from this area notwithstanding a con-

tracted uterus. In cases where there is a low insertion of the placenta,

the bleeding fi’om the congested area and sinuses maj^ be considerable.

When bleeding occurs with a fii’mly contracted uterus, it is, as a rule,

attributed to a laceration of the cervix, but that is not necessarily so

as the bleeding is more likely to be from a cervix that has not retracted.

When the uterus is contracted by the ergonovine and the cervix is

not retracted but remains elongated and relaxed, the condition is un-
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phj'siologic and it cannot remain that way for long. After a while the

utenis must go through the process of retraction in order to take up the

elongated fibers of the cervix. During this process the uterus will relax

again and hemorrhage will recur. This is what causes hemorrhage to

recommence after the uterus had been firmly contracted, and it explains

the incidents where the patient .starts bleeding again after having been
put to bed in apparently good condition. Once bleeding sets in, the

uterus fills up with blood clots and it is prevented from contracting

properly. The vicious cycle can be controlled only by first removing the

blood clots and then eompre.ssing the uterus bimanually.

We discontinued giving the ergonovine immediate^ after the pla-

centa was expressed and now give posterior pituitarj’^ instead. When
posterior pituitary is given intramuscularly immediately after the pla- ’

centa is expressed, the uterus goes through the physiologic proce.ss of

both contraction and retraction, and the fibers of the lower uterine

segment and ceiwix are retracted into the body of the uterus. As a

result, the bleeding areas are obliterated and the uterus and cervix

return to a normal ])hysiologie .state (Fig. 2). During the period of

contraction and retraction the uterus has to relax and contract several

times and, as a consequence, some bleeding will, of necessity, occur, but

this bleeding is unavoidable. However, when the proce.ss is over, the

uterus and cervix are in the proper state. In order to reduce the bleed-

ing to a minimum during this .stage of contraction and relaxation, the

uterus should be compressed bimanually, as outlined in a previous paper

on the management of the third and fourth stages of labor (1939).

The postenor pituitary is given as soon as the placenta is expre.ssed,

which is in about two or three minutes after the baby is born. The

action of the posterior pituitary lasts about twenty minutes, during

which time the cervix is retracted; we therefore wait that length of time

and give the ergonovine intramuscularly twenty minutes after the pitui-

tary has been given but not before that time has elapsed. The ergono-

vine is purposely given intramuscularly, not intravenously, as we do

not want it to act .on the uterus too soon, that is, not before the full

effect of the pituitary has been attained. In the interval, between the

pituitary and ergonovine, repair of the perineum is done.

Ergonovine should not be given before pituitary extract nor at the

same time with pituitaiy, for the reason that the ergonovine puts the

uterus in a tonic state of contraction and the pituitary cannot exert its

action of contraction and relaxation when the uterus is in a tonic state.

The effect of the pituitary would thereby be nullified and it would not

produce the necessary retraction.

When bleeding is severe, there is a temptation to give the ergonovine

immediately or before the specified Hventy minutes have elapsed. This

should not be done as the results are not satisfactory. Imstead, bimanual

compression of the uterus should be practiced as previously indicated,

and another ampule of pituitarj^ may be given. Occasionally, posterior

pituitarj^ itself will put the uteims in a tonic state and it will have the

same effect temporarily as the ergonovine. All we can do then is to

wait until this abnormal effect wears off.

Neither posterior pituitary nor ergonovine .should be given with the

idea of hastening the separation of the placenta, as the placenta separates
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by itself as soon as the baby is bom and can be expressed in a few

minutes, as I have already sliown in a paper in 1929. This fact has

recently (1942) been confirmed by Danforth, Graham, and Ivy in ex-

perimental work done on monkeys.

The management of the third and fourth stages of labor is therefore

as follows

:

When the baby is born, tlie cord is tied as soon as the baby has taken

one or two deep breatlis, but not before. The baby tliereby expands its

lungs and fills its system witli as much blood as it can hold. We do not

wait for pulsations in the cord to cease before tying it as the infant

does not acquire more lilood dui-ing the pulsations. If the pulsations

were really an indication of blood circulating from the placenta, then

tlie same quantity of blood would flow out of the baby as is supposed

to flow into it.

A vaginal examination is made to ascertain whether the cervix has

not contracted down on the already sejiarated placenta and the placenta

is promptly delivered as described in previous papers. One ampule

(10 units) of pitocin is then given intramuscularly. Bimanual compres-

sion of the uterus is done to control and minimize the loss of blood in

the interval that the pitocin is taking effect, and while the uteiTis is

going through the process of contraction and relaxation.

When the bleeding is fairly well under control, a large wad of moist

cotton is placed in the vagina and repair of the episiotomy or lacera-

tions is commenced. The repair is not done before the placenta is de-

livered nor before the uterus is well contracted and bleeding is con-

trolled.

During the repair, the nurse continues to hold the uterus firmly. If

it relaxes or bleeding recurs, the sewing is interrupted and attention is

immediately given to the uterus. The cotton sponge is removed from

the vagina, vaginal examination is made, clots are removed, and the

uterus is again compressed bimanually until the uterus is in 'a satis-

factory state and the bleeding is under control. When the repair is

completed, vaginal examination is again done, all clots are removed

from the cervix and vagina, and the cervix is palpated to ascertain

whether it has retracted.

We then wait the twenty minutes for the pitocin to have its full

effect and only then give one ampule (0.2 mg.) of ergotrate intramus-

cularly. In this way we attain conti’action of the uterus with retraction

of the cervix and a firm tonic uterus.

If there is still some bleeding or oozing or if the uterus has a tendency

to relax, we pack the vagina with iodoform gauze in order to fill up the

vagina, so that when the uteins is held and compressed, it is pressed

against a solid body rather than an empty space. I wish to repeat what
I have maintained in previous papers, that packing the uterus is un-

physiologic. Our object is to obliterate the bleeding sinuses, but by
packing the uterus, the sinuses are instead distended and not permitted

to contract. 'Bimanual compression of the uterus is a logical means of

eompressing the sinuses and controlling bleeding.

By giving the pituitary extract immediately after the placenta is de-

livered and postponing the ergonovine for twenty minutes, our results



738 AMERICAN JOURNAL OR OBSTETRICS AND GYNECOLOGY

have been very much more satisfactory in the last 2,500 cases than in

the previous series.

Blood plasma and facilities for blood transfusions should be available,

but we must not lose siglit of the fact that prevention of the loss of

blood is safer and more important than the most elaborate facilities for

its replacement. Blood plasma cannot be considered a substitute for

whole blood and should be used only while preparation is being made
for the transfusion, but it should not delay the tran.sfusion. Glucose and

saline may do more harm than good if given while bleeding .still con-

tinues, for the additional fluid, by raising the blood pressure, may
aggravate the bleeding. Blood transfusions, when necessaiy, should be

given as soon as possible; time .should not be wasted by lulling ourselves

into false security in depending upon substitutes. We must also realize

that 500 c.e. of blood is not sufficient to replace four or five times that

amount which may have been lo.st. When the veins are collapsed, it is

being advocated that transfusion be given through sternal puncture.

More attention must now be given to the Rh factor in transfusions;

it is a real danger if ignored.

By managing the third and fourth stages of labor as outlined, we
have had most gratifying results and tran.sfusions were rarely necessary.

Summary

Posterior pituitarj' causes both contraction and retraction of the

uterus and produces retraction of the cervix. It should be given im-

mediately after the placenta is delivered.

Ergonovine causes a tonic contraction of the uterus but no retraction

and .should only be given twenty minutes subsequent to the posterior

pituitary extract when retraction of the cenfix has already taken place.

The management of the third and fourth stages of labor is reviewed.
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SUPRAVESICAL EXTRAPERITONEAL CESAREAN SECTION
(WATERS’ TYPE)-

Experience With 250 Operations

EdwjU^d G. Waters, Ph.B., M.D., F.A.C.S., Jersey City, N. J.

(From, the Margaret Hague Maternity Hospital)

Results achieved determine the ivorth of any operation. Factors

conditioning these results vary with the era and the operator, so

that one recurrently experiences changes influencing surgical practice.

Thus, hazardous and awe-inspiring procedures of one generation be-

come routine perfoi*manees in the next. Critical comment on any opera-

tion is predicated, therefore, upon judicious consideration of its need, ad-

vantages, dangers, complications, and results, during the period in which

it is offered.

Our purpose is to review experiences with one operation, the supra-

vesical extraperitoneal cesarean section as proposed by the author, and
to resubmit various anatomic and operative data concerning it.

It is proper that this operation, by no means new, has gained its right-

ful place in the operating obstetrician’s armamentarium because of

factors and considerations either not available or not applied in its older

experience.

Without presuming to review its history, which has been dealt with

adequate^ and often, we would like to recall again one anatomic fact

closely related to the historical development of extraperitoneal cesarean

section. This fact, overlooked throughout the years, is that there are but

tiuo an<itomically possible ways to reach the uterus extraperitoneally, due

to the situation of the pregnant uteims in the pelvis, and the location of

the peritoneal reflections from its lower segment onto other organs or the

pelvic side Avails. One possibility is to reach the loAA’^er anterior extra-

peritoneal uterine segment from an approach lateral to the bladder,

through the paravesical .space. It AAms recognized and tried in 1821

by Ritgen. Fundamentally, the operations of Baudeloeque, Thomas,

Skene, and Latzko, in spite of Amriations in abdominal Avail incision

and approach, fall into the same gToup. Of these operations, the Latzko

technique is the most popular.

The only other possible Avay to reach the loAver uterine segment extra-

peritoneally is by a supravesical approach. Physick of Philadelphia

in 1824 first proposed this approach to DeWees in Horner’s letter. It

Avas not attempted until 1908-1909 AAdien Frank and later Sellheim un-

successfully tried it. This same approach is the basis for the series of

operations I presented in January, 1939. It possesses one radical differ-

ence; the plane of dissection. Whereas previous operators attempted

to “peel” the peritoneum from the bladder and pehuc fascia, an almost

impossible undertaking, the peritoneofascial flap Avas here “lifted” and

dissected as a unit, a perfectly feasible and not too difficult surgical

procedure. Therein lies the difference betAveen success or failure in a

Presented before the Philadelphia Obstetrical Society, Feb. S, 1044.
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rather old procedure, and it is the only modern major contribution to

the technique.

To comprehend adequately the sui’gieal technique, an understanding
of the investments of tlie uterus and the bladder is invaluable.

The peritoneum covers the pelvic organs, adapting itself to the
bladder, uterus, and bowel in their varied stages of distention. From the
anterior abdominal wall, the peritoneum reaches the bladder to cover
its superior surface and descend for a short distance over its posterior

surface, whence it is reflected upward on the anterior surface of the

uterus, thus forming the uterovesical poueli. Laterally from the bladder,

the peritoneum bridges the lateral vesical (paravesical) spaces to reach

the pelvic side walls, while the lateral reflections from the uterine sur-

faces to the pelvic walls form, I'espeetively, the anterior and po.sterior

surfaces of the broad ligaments.

In passing from the abdominal wall to the bladder, the peritoneum
is.lifted by fibrotic eordlike remnants of fetal structures. The obliterated

urachus forms the middle umliilieal ligament, extending from the apex
of the bladder to the umbilicus. The lateral umbilical ligaments, the

fibrotic reminders of the once important umbilical or hypogastric

arteries, extend from the umbilicus to the bladder lateral to its apex, and

vary considerably in size in different women. They are frequently in-

significant. The proximal portions of these stnictures between the

bladder and the internal hjqpogastric arteries persist as vesical arteries.

The “draping” of the peritoneum over these ligaments forms depres-

sions, those between the middle and lateral ligaments comprising the

supravesical fossae, and those outside of the lateral umbilical ligaments

forming the paravesical fossae.

Loose subperitoneal tissue lies between the peritoneum and the pelvic

fascia. In certain areas, notably lateral to and behind the bladder and

in the base of the broad ligaments, this areolar tissue is well packed with

soft fat, filling the spaces between the peritoneum and fascia. Over

such areas the peritoneum is loosely applied, whereas over the bladder

fundus it is less developed. On the anterior uterine surface, the inter-

posed subperitoneal areolar tissue is extremely thin. The vessels and

nerves of the pelvis lie within its substance, and perforate the fascia to

I'each the viscera. The vesical vessels perforate the fascia vesicae (quod

vide) inferolaterally to lie between the fascia and the bladder muscularis.

This is a fact of considerable clinicdl importance. In considering the

pelvic fascia, I like to regard it as fulfilling two purposes, i.e., support

and envelopment, with the basic and more important function being sup-

port. The supporting portion of the endopelvic fascia represents a con-

tinuation into the pelvis of the transversalis fascia of the abdomen. It

is reflected medially Just above the origin of the levator ani muscle and

forms vdth it the upper pelvic diaphragm. Within its substance, and

developed in response to functional needs, are condensations of fibers

which constitute the well-known pubovesical, cardinal, uterosacral, etc.,

ligaments. These form, with the broad spread of the endopelvic fascia,

the supporting portion.

The investing fasciae develop from the upper pelvic diaphragmatic

fascia at the sites of visceral penetration. The bladder is surrounded by

it and thus we have the fascia vesicae or perivesical fascia. Fa-scia
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extends upward to cover the uterus as the fascia Titeri or periuterine
fascia, and tiie downward prolongation liecoines the vaginal fascia. The
investing fasciae of bladder and uterus are adjacent and intimately
fused at their origins from the supporting layer of endo])elvic fascia,

where the bladder base and cervix are held together by the tough pubo-
vesicoeervieal ligaments.

In the latter part of pregnancy, changes take place in visceral relation-

ships and in the pelvic tissues. The bladder is flattened antero-

posteriorly and Avhen distended reaches higher in the abdomen. This,

vwth the growth of the uterus, elevates and loosens the vesico-uterine

pouch of peritoneum. The thickened elongated I'ound ligaments lift the

peritoneum from the lateral walls of the false pelvis. The pelvic tissues,

notably the subperitoneal connective tissue, share in the physiologic in-

crease of intracellular and extracellular water. The distention of the

lower uterine segment thins the cervical and uterine fascia and pubo-

cervical ligaments, and separation from the viscera becomes relatively

easy. The laminated character of the fibro-elastic fascial envelopment

of the bladder is evident at every operation.

From the foregoing, it is clear that one may reach the uterus without

entering the peritoneal cavity, by passing between the bladder fascia

and its muscularis. An abdominal incision opens the space of Retzins,

then an incision in the bladder fascia opens the external end of a

tunnel-like approach to the uterus. This artificially created “abdominal-

vagina” is developed by further lifting the fascia vesicac with the over-

lying peritoneum. At the inner end, the fascia vesicae and fascia uteri

must be incised to permit elevation of the nterovesieal pouch of peri-

toneum, to complete the extraperitoneal subfascial tunnel from ab-

dominal wall to uterine muscle. Tims the roof of this tunnel is the

elevated peritoneum which covered the bladder and vesico-uterine space,

with the attached fascia resected from the dome of the bladder and the

lower uterine segment. The liase of the tunnel is the denuded bladder

and the pubocervieal fascia. The lateral tissue is the fascia spread from

the lateral umbilical ligaments, which marks the extent of the supra-

vesical fossa.

The foregoing clarifies the description of the o])eration and ineliides

the latterly developed featni'cs.

Operative Preparation

Prophylaxis .—The patient is typed, and cross-matched bank blood of

the same type is assured. AH bleeding ca.ses and any with pty-existing

anemia are typed, cross matched, and suitable blood readied before

operation. Dehj^dration is treated df present, and lavage done on

vomiting patients.

Vayinal.—The vaginal orifice and tract are thoroughly antiscpticized

and a careful and complete vaginal examination made. The fetal head,

if fixed, is pushed well upwards to facilitate its later extraction as recom-

mended by Jellinghaus. An indwelling catheter is inserted into the

bladder, and tested for free inflow and outflow. It is connected to an

irrigator containing a sterile solution of water colored with methylene
blue. Prior to abdominal incision, the bladder is filled with 150 to 200
c.c. of solution, or enough to obtain moderate distention. This is main-
tained until bladder dissection is well advanced.

Ahdominal .—The abdomen is thoroughly cleansed and i)repared for

incision with an efficient antiseptic. It is draped to expo.'jc a low opera-

tive field between umbilicus and symphysis.
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Instrwnenis .—Fritscli abdominal retractors are best for retracting
the bladder below and the peritoneofaseial flap above. For lateral re-
traction, Richardson 1% inch retractors are least traumatic. Adequate
exposure through good retraction is essential.

After the initial central “nick” in the uterine wall, bandage scissors
are used to complete the crescentic incision. One blade of an Elliott or
Simpson forceps is used as a veetis to deliver the baby’s head. Constant
suction is employed after the uterus has been opened, to clear the
operating field.

The incised uterine wall is best held Avith De Lee T-elamp.s,

The Operation

The abdominal incision is a left lower rectus "trail door” from
pubes to two-thirds of the umbilicus. The pyramidalis is separated
from the lower end of the rectus muscle. Or Pfannenstiel’s incision,

Avhich is satisfactory, may be chosen.

After retracting the rectus mu.scle laterally, the already distended
bladder may be seen through the overlying transversalis and perivesical
fasciae. The relatively thin tran.svcr.sal is fascia with some thickened
transverse trabeculae is incised vertically. A "T” shaped incision is

made in the perivesical fascia in the follovung manner: A 1-inch vertical

incision is made through the laminated fascia covering the distended
bladder dovm to its museulari,s, at a point about two-thirds of the dis-

tance up on the exposed bladder. The Bard-Parker Icnife handle is in-

serted downward between bladder fascia and muscularis, the tissue freed,

and the fascia then divided vertically Avith a Mayo scissors. This permits
the filled bladder to herniate forAA^ard. (The vesical vessels lie betAveen

fascia and muscularis, and sei've to orient the operator.) The cross of the

T incision in the fascia, Avhich mu.st be generous, is made by insinuating
curAmd Mayo scissors betAven bladder fascia and muscle and dissecting

as in a cj'^stoeele operation, cutting after visualizing. The fascia, though
laminated, is easily separable as a unit A\uth knife handle and Mayo
scissors. Laterally it fans out and thins Avhere it contains enmeshed
fat tissue. At the urachus it is adherent, and Avhen a large exposure is

needed, the urachus must be "surrounded” by dissection, doubly tied

and cut, lest the peritoneum be torn there.

The peritoneofaseial (P.F.) flap or fold is noAv lifted upAvard by
Mayo scissors and knife handle dissection keejiing close to the bladder

muscle. The dissection proceeds OA’^ei* the top and left upper corner of

the bladder, seeking the most accc.s.sible portion of the uteroA'csical fold

of peritoneum.

It is best to empty the bladder at this stage. The P.I’. flap and

bladder are noAV draAvn apart using gauze, until the uterovesical plica is

identified lying against the loAver segment. (The loAver segment is noAV

being AueAved through the po.sterior portion of the fascial eiiA^elope of

the bladder and the uterine fascia OA’-er the loAA^er segment.)

An incision is made beloAV the hernial saclike fold of uteroA^esical

peritoneum and through the fa.scial layers noted, doAAm to the glistening

muscularis of the loAver segment. The finger Is in.sertcd then beneath

these fasciae, and the fascia and bladder are .stripped and fi-ccd fi'om the

front of the loAver uterine segment. (This is comparable to the proce-

dure, in loAver segment transperitoneal cesareans, Avhereby the bladder

is freed from the loAver uterine segment.)

Obviously, to expose a large loAver extraperitoneal segment it is now

neeessaiT to cut through the posteiior portion of the perivesical fascia

still attached to the bladder, .starting AAuth the initial opening below the

hernia-like plica. This is done by knife di.ssection, using the handle to

nush the bladder muscularis aAA'ay. Tins permits visualization of the

intact P.F. fold before cutting the fascia close to the bladder, Avliere-
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upon the P.F. fold is completely freed of attachment and lifted upward
from the bladder. The bladder is dropped beloAv the pubis and re-

tracted with a Fritsch retractor. Lateral fascial retraction is obtained
with inch Richardson retractors.

A centrally placed transverse “nick*’ is made in the exposed uterine
segment 1% inches above the depth of the Ijladder effaeement, down to
membranes. Cultures are taken from amniotic sac (and latei’, after
removing the fetus, from the cervical segment) . Witli a bandage scissors

placed in the “nick,” a crescentic incision is carried in either direction,

first to left, then right, the ends reaching a level about 114 inches a])ove
the “nick.” The size of the baby’s head determines to a degree tlie

acuteness of the curve. The ends alway.s avoid Ihe broad ligaments. No
attempt is made to control any uterine wall bleeding unlil the baby has
been removed from the uterus.

In vertex presentations, one blade of a forceps is passed in laterally,

then swung below the disengaged head and used as a vectis to pry and
lift out the head, with strong fundal countorpressure being exerted to

facilitate delivery. It is best first to turn the head so that the occiput
presents in the wound and birth is by extension. Breech deliveries are
simple, and internal versions may be performed. The baby is removed,
and the edges of the wound grasped with T-clamps using one at each
end and one in the center of each crescent. Ergotrate is given in-

travenously and the placenta and membranes are immediately extracted
manually.

Two layers of No. 1 chromic single sutures are placed in the uterus.

The first is a running stitch beginning at the left end of the incision

with stitclies placed accurately and closely. The second layer is a
Cushing continuous stitch, completely inverting the first. In the event
of uterine wound infection, discharge into tlie cervical segment and
lochia is effected. This suture also produces direct uterine fascial ap-
proximation, a most important factor in sound uterine wall healing.

The operative area is dried and No. 0000 chromic ties placed on any
bleeding points. “Sulfa” powder is .sprinkled (not packed) over the

retrovesical tissues and a Penrose rubber tissue drain placed in the retro-

vesical space and brought out of the lower end of the wound. The
peritoneofascial flap is replaced over the bladder from whence it was
lifted by dissection. Fiiae interrupted .sutures reapproximate the left

rectus to the median raphe. The rectus fascia is sutured with continuous
No. 1 chromic eatgait and the abdominal wall closed with silk or IMieliel

clips.

Certain minor variations in technique may be em]fioyed, depending
upon the patient and the operator, l^r identification, the amount of

bladder fill may vary from none to 400 or 500 cubic cent imet civs. Fascial

identification and the “T” inci.sion in the fa.scia are simpler with a well-

filled bladder, but further fascial dissection is easier and quicker with
the bladder nearly empty. An overdi.stcnded bladder or one with a

large fundal “air-bubble” is easily perforated. The inserted catheter
alone may serve as a guide to bladder outline.

To briefly review the manner of fascial incisions, it is seen that first

the thin tronsversalis fascia is incised. Then the perivesical fascia is

divided as it covers the fundal portion of the bladder near the parieto-

vesieal peritoneal reflection. After separation of this. es])ecially over the

left upper bladder angle, the same layer is again incised posteriorly to

expose the fascia covering the lower uterine segment. Thus the bladder

is “denuded of a fascial- slmllcap” which remains attached to the peri-

toneum, from bladder fundus to the utei'ovesical pouch. This permits

the peritoneum to be freely and easily lifted and the bladder dro])ped

below the smnphvsis behind a Fritsch retractor. Transvei-se incision of

uterine fascia over the lower segment increases the mobility of the uterine

peritoneum. The rest of the operation is essentially a laparot rar-lielotomy

with (KeiT) transverse crescentic incision through ^he lower uterine
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segment. The exposed field permits any type of uterine ivall incision
but the transverse crescent is bj^ all odds tlie best.

Postoperative Care.—The drain is left in two to five days, depending
upon the infectivity of the ease. The catheter is left in two days to
rest the bladder. Prostigmine (P) is given every 4 hours for 24 hours;
then evm’y _6 hours for 24 hours, with rectal tube for to 1 hour after
each injection. Patients are usually permitted fluids immediately, soft
diet in twenty-four hours and regular diet in forty-eight hours. In-
travenous fluids and blood transfusions are used on tlie slightest indica-
tion.

Statistical Data and Comment

The tables setting forth the statistical data are self-explanatory. There

are certain inelosures which bear emphasis and comment. These are

offered for the benefit of the fortunately diminishing groups offering

classical sections as routine operations for all but the “lost hope” pa-

tients.

The total cesarean incidence is 2.67 per cent. Of 1,837 cesareans in

this twelve-year period, 23.4 per cent were of some extraperitoneal type.

This incidence reflects the demonstrated safety and progressive use of

the operation. In the past six j'^ears, most of these have been of the

type described by the author. Our experience in the 431 extraperitoneal

sections, including 250 of the supravesical type, demonstrates such a low

mortality that we almost never use a Porro operation, do a craniotom.y on

a living child, or hesitate to use it where we believe an intrauterine in-

fection is probable or even remotely possible. The figures in Table II are

absolute. The vast majority of the extraperitoneal operations were per-

formed on bad risk patients. In Table III are tabulated the cases with

established sepsis before or during labor. Yet of the maternal deaths

in the supravesical group, only one died from sepsis although tlie major

cause of death from all cesareans listed was sepsis in some form.

Who can study the comparative data in tliis table of nearly 2,000

cesarean sections of various types and say that extraperitoneal sections

are hazardous, rarely indicated, suggest bad handling of material, are

too difficult, or incorporate a high mortality rate ? The rather moderate

technical difficulty of the extraperitoneal operation is certainly no excuse

for failing to perform it where the indication is present, and the indica-

tion should be aiiy potentially infected case. To reserve it solely for

badly infected or septicemic patients is comparable to awaiting appendi-

ceal rupture and peritonitis before operating. If the reader will scru-

tinize the mortality table, he will understand why we unequivoeallj^

insist upon a low cervical •segment operation for elective and clean cases

and extrapei’itoneal operation for any in which a “reasonable doubt”

exists.

Employing the techniciue described in this paper, there were four

bladder perforations in the 250 extraperitoneal sections. Tliere were

no persisting fistulas, since all perforations are ea.sy to see and repair.

Unless there is a pyelocj'.stitis, puncture of the bladder, thougli certainly

not recommended, is totalty unimportant. But peritoneal punctures may

be very dangerous. Although the number is high, it is lower, we believe,

than previously reported for any considerable number of extraperitoneal

sections. Ali but two, however, were made, recognized, and repaired

before the uterus was incised. In other words, in only two cases was
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Table I. General Cesarean Section Data—October, 1931, to Jan, 1, 1944

NUJIBER PER CENT INCIDENCE

Total deliveries 68,786 0.278 or 1 in 360
Maternal mortality 191 2.67 or 1 in 37.4
Total cesareans 1,837 1.52 or 1 in 66
Cesarean mortality 28

Table IT. Type of Cesarean Operations

MORTALITY
NO. NO. PER CENT

Transperitoneal and exclusion types 1261 13 1.03
Extraperitoneal cesareans

a) Waters’ supravesical
431 5 1.10

250 2 0.8

b) Latzko’s paravesical 181 3 1.65
Classical 117 8 6.8

Ilj'^sterectomy (Porro) 27 2 7.4

Vaginal 1 -

Postmortem (cesarean section) 10

Table III. Supravesical Extraperitoneal Cesarean (Waters)

Total cases, 1937 to Jan. 1, 1944
Deatlrs r

250
2 or 0.8%

Preoperative morbidity and sepsis 90 cases

Uterine cultures at operation—60 positive, 56 with pathogenic bacteria, 2 septicemia
Anesthesia

Spinal 190 Gas oxygen ether S

Spinal plus ether 51 Cyclopropane 1

Operating time—Average, first 75 cases 36 min.
Commonly 40-60 min.

Number of operators 29
Complications

:

Bladder perforations
Persisting fistulae

Pulmonary embolism
Peritoneal punctures

occurred before opening uterus; 23 in “
for postoperative tubal ligation)

.. 4

0

1

68 or 27% (All but two
first” operations 4 deliberate

there peritoneal cavity communication with an infected operating field.

The safety factor thus achieved in this operation is an asset of utmost

importance.

The type of anesthesia reduces mortality. For more than fifteen years

we have used spinal anesthesia for cesarean section. Two hundred and

forty-one of the 250 extraperitoneal cases here reported were given either

spinal anesthesia alone (190) or spinal wdtii some terminal anesthesia.

We believe it to be one of 'the safest anesthetics for cesarean section,

all things considered. No spinal deatli is ever explained away, wherever

it happens. Irrespective of attendant factors and conditions which

might have made any anesthetic a gi-eat risk, the agent emploj^ed liears

the full responsibility. With any agent other than spinal, a death under

anesthesia is commonly attributed to attendant conditions necessitating

or influencing the operation. This attitude is obviously unfair and prej-

udices honest appraisal of the anesthetics used. In this instance, a con-

sideration of the total deaths from all causes in 250 operations, where

241 had spinal anesthesia, is advi.sed. If this form of anesthesia pro-

duced the bad results promised by tliose wlio neither use it nor possess

substantiating experience, we would not recommend it after fifteen

years of use on thousands of parturient women.
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In conclusion, it is felt that the experiences provided by these 250

supravesical extraperitoneal cesareans' prove it to be a safe and satis-

factory routine operation for any potentially infected patient requiring

cesarean section.
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SULFONAMIDE THERAPY IN GONOCOCCAL INFECTION
IN WOMEN-

(Sulfanilamide, Sulfapyridine, Sulfathiazole, and Sulfadiazine)

H. Close He.sseltine, ]\LI)., Lucile R. Hac, Ph.D., Fred L. Adair,

M.D., AND Donald K. IIibbs, M.D., Chicago, III.

(From the 'Department of Obstrtricfi and Gynecology, the Univerrsity of Chicago and
the Chicago Lying-in Hospital, and the Chicago Municipal Social Hygiene Clinic)

The value of .sulfonamide therapy in gonococcal infection has been

well e.stablished and we have not attempted to review the litera-

ture. Generally, conclusions conceniing the effectiveness of the vai’ious

drugs have been based primarily upon results obtained in men. The

part women can play in the spread of this infection, however, makes it

imperative that their treatment be evaluated accurately. It is e.ssential

to determine: (1) to which sulfonamides these women respond most

surely and promiitly; (2) how long organi.sms may be harbored with

few or no symptoms; (3) when tlie carrier .state ends; and (4) whether

so-called “drug-fast ” .strains are produced frequently.

This report is the result of a four-year study of sulfonamide therapy

in gonococcal infection in women. t A sufficiently large series of women

•This work w.is done under a grant from the Albert B. Kuppenbeimer Foundation,
the Df-partment of Obstetrics and Gynecologj-, tlie University of Chic.ago and tlie

Chiaigo Lying-in Hospital.

tMo^i of ttie patient.M in .study wen* maile available througli Ur. Herman N.

Bunde.=en. President of the Chipgo Board of Health, .and Dr. G. G. Taylor, Director

of Syphilis and Gonorrlica Section of the Municii)al Soci.-ii Hygiene Clinic of Chicago,
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were treated with each of the sulfonamides^'' to draw accurate conclu-

sions concerning the best methods of diagnosis and treatment, and to

determine the drug of choice and the necessary criteria of cure of the

infection.

During the course of this investigation, 1,126 women wore treated

with sulfanilamide, sulfapyridine, sulfathiazole or sulfadiazine. Our

.criteria of cure required that the patients be observed at least two

montlis following therapy before they could lie discharged as cured.

Consequently, 551 patients who responded to treatment but became

delinquent before the observation period was completed have been de-

leted. The remaining 575 patients who were discharged as cured, or

who failed to re.spond to therapy are coiLsidered in detail here. Of

these, 430 (75 per cent) responded to one course of therapy and Avere

discharged cured; 145 had repeated or recurrent positive cultures and

received further therapy.

Probably the most difficult problem in the evaluation oC treatment of

an infection .such as gonorrhea lies in the differentiation between re-

infection and actual failure of the patient to I'espond to treatment. Con-

.siderable time and effort Avere expended u])on those ])a1ients avIio had

recurrent positive cultures, and every possible means was utilized to

determine the cause. Much of the credit for the final diff’erentiation is

due to residents and interns aa'Iio cooperated in this study and suc-

ceeded in eliciting the confidence of the patients as Avell as their co-

operation.

If the patient admitted sexual intercourse, or if smears shoAved the

presence of spennatozoa, reinfection AA^as considered to have taken place.

Our efforts to find and determine the infectiousness of the partner AA^ere

not too successful, and Ave realize that the recurrence of positive find-

ings may have been due to exacerbation of a latent infection ratliei- than

reinfection. For that reason, failure of therapy has been computed in

tAvo Avays. One method excludes the patients from AAdiom evidence of

intei’course and possible exposure to infection AA^ere obtained ; the other

method includes them as possible failures. IVe belicA^e that most of

these patients actually became reinfected, but in a series less Avell con-

trolled and checked, they might haA^e appeared as “drug failures.’!, On
several occasions, patients had been studied scA^eral Aveeks or even months

and had received repeated courses of therapy before Ave discovered that

they Avere being constantly exposed to reinfection.

Methods

AH of the patients Avere ambulatory. A feAv of them Avere treated at
the ]\Iax Epstein Clinic of the University of Chicago, but most of them
Avere from the Chicago IMunicipal Social Hygiene Clinic. Fifty-one
patients Avere pregnant. Eighty-five per cent AAm’e Negroes.

Diagnosis and CriUria of Cure .—The plan of proeedime in the study
of patients Avas outlined in detail in previous papers."-^’ Diagnosis in

-ir
sulfonami^s used in thH study were furnished through the courtesv of theMedical Re.sparch Departments of; (1) Winthrop Chemical Comnanv, New York City,

(sulfanilamide and sulfathiazole) ; (2) Merck and Company. Rahway, N. J., (Sulfa-

dkSin'^)^^
’ Lederle Laboratories, Incorporated, Peail River, N. Y. (sulfa-
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every ease was based on isolation pd identification of the gonococcus in
pure culture. Cure was determined by routine cultures and .smears
taken two or three times a week during treatment, tivice a week for
the first month after cultures had become negative, and at least once a
week thereafter. Smears and cultures were also taken during and just
following the menstrual period. The provocative te,st, which consi.ked
of application of 10 per cent silver nitrate to the eervdx and 5 per cent
silver nitrate to the urethra was performed on the first or second post-
menstrual day. Cultures were taken just before silver nitrate was in-
troduced, and on the first and fourth days subsequently.

At first our criteria of cure required that patients have negative
cultures and smears through three menstrual periods and two post-
menstrual provocative tests. Practically, this proved to be too rigorous
a requirement although 235 patients did fulfill it. Of these, only two
patients in whom th'Cre was no evidence of reinfection had recurrent
positive cultures during the third month of observation, but both of
them became delinquent before failure of therapy could be .substanti-

ated.

All of the 575 patients considered here have been observed through
two negative menstiTial periods and one postmenstnial provocative tesl.

Patients who did not menstruate (12 were postmenopausal and IS had
had hysterectomies) were observed for two months and received tivo

provocative tests. The 51 pregnant patients were not given provocative
tests, but were cheeked by smears and cultures taken about six Aveeks

post pai’tum.

Treatment.—Sulfanilamide, sulfapyridine, sulfathiazole, and sulfa-

diazine were used in the treatment of this infection. Patients Avere as-

signed in rotation to the various drugs insofar as it Avas practical. Four
doses of drug AA^ere given daily and six days con.stituted a course of
treatment AAuth all drags except sufanilamide, AAliich Avas given for
fourteen days. The dosage schedules for each of the drugs are li.stefJ

in Table I.

Table I. Sulfonaiiide Dosage in AMBULATony Ca.se.s of Gonococcal Infection

IN WoilEN

BKUG PAILY DOSAGE* NO. OF DAA'S
TOTAL NO.
OF DAYS

TOTAL DOSAGE

GRAMS crjAiNS grams GRAINS

Sulfanilamide 4 GO 4 14 42 630
2.6 40 10

Sulfapyridine or 3 45 2 6 14 210
Sulfathiazole 2 30 4
Sulfadiazine 2 30 6 6 12 180

Divided into four do.ses as nearly equal as practical in amounts and at about
flve-hour Intervals, or from first to last dose a time lapse of 15 hours.

If a patient failed to respond to one course of treatment or became
reinfected during the period of observation, a second course of the

same drug Avas occasionally tried, but usually a different sulfonamide

Avas used. Three to seven daj’^s usually intervened betAveen courses of

ti’eatment.

Only one course of ti’eatment Avas required to effect a cure in 430 (75

per cent) patients; 4 Avho Avere .still infectious after one course of ther-

apy became delinquent. IMore than one course of treatment aa^s gh’cn

4l"patients aa'Iio failed to respond to the initial therapy and to 101 pa-

tients AA’ho AA'ere presumably reinfected. Forty-fiA’e patients received

tAA’o or three courses of the same drag. Of those given only one drug, 98

received sulfanilamide, 128 .sulfapyridine, 151 sulfathiazole and 102

sulfadiazine. Ninety patients received Iavo drugs and six received three

drugs. The number of courses of therapy, Avith the .same or different

drag, required in treatment is listed in Table II. In Table III, are
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Table II. InTujiber of -Patiexts and Coff.ses of Treatment Eeceh'ed

NO. PATIENTS
- NO. COURSES

1 course—diseliarged cured
4 1 course—became delinquent—infectious 4

141 More than 1 course 324
96 2 courses 172
32 3 courses 96

10 4 courses 40
2 5 courses 10
1 6 courses 6

Total 575 758

Table III. Number of Patients Treated With Each Drug and the Number of
Drugs Received by Each Patient

DRUG
ONE COURSE
ONE DRUG

MORE THAN ONE COURSE
ONE DRUG TWODRUGS^ THREE DRUGS f

TOTAL PATIENTS
TREATEDmTH
EACH DRUG

Sulfanilamide 89 9 38 5 141
Sulfapjq-idine 114 14 46 6

Sulfathiazole 134 17 72 6
Sulfadiazine 97 5 24 1 127
Total Therapies 434 45 180 18 677
Total Individuals 434 45 90 6 575

•17 patients received sulfanilamide and sulfapyridine

21 patients received sulfanilamide and sulfathiazole

28 patients received sulfapyridine and sulfathiazole

1 patient received sulfapyridine and sulfadiazine

23 patients received sulfathiazole and sulfadiazine

t5 patients received sulfanilamide, sulfapyridine- and sulfathiazole

1 patient received sulfapyridine, sulfathiazole and sulfadiazine

shown the niimher of patients wlio received each drug and the number
of drugs given each patient. Since one patient might receive two or
three drugs, the total number of different patients receiving the various
drugs was 677 although only 575 individuals were studied. A total of
141 patients were given sulfanilamide, 180 siilfap;VT.’idine, 229 sulfa-
thiazole and 127 sulfadiazine.

Results

The' responses to the vai’ious drugs shovTi in Table IV have been listed

under the headings “cure,” “reinfection” and “failure.” Those pa-

tients considered cured were observed through two negative menstrual
periods and one postmenstrual provocative test before they were dis-

charged. Of the patients treated with sulfanilamide, 71 per cent were

discharged cured, with sulfapyridine 82 per cent, vdth sulfathiazole 87
per cent and with sulfadiazine 94 per cent. Six patients required two

Table r\L Response to Sulfonajiide Therapy in Gonococcal Infection in
Women

SULFANILAJIIDE SUI.PAPYRIDINE SULFATHIAZOLE SULFADL\ZINE

w
a
D
O

REINFECTED

K
pw

DO

•H
o

5

PP
<

ci
P
o

P

O
U

S

g
P
P g

P
o

Q
g
b
wp
g
g

K
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3

One course S6 113 134 97
Repeated courses— 0 22 2 9 3 c‘ 1 1

1 drug
Reinfection 9 18* 12 21* 14 20* 4 5*
Repeated courses

—

0 1 9
o
O 19 2 4 1

2 to 3 drugs
Reinfection 5 11 31 14

Subtotals 100 IS 23 147 21 12 201 20 8 120 5 2
Total 141 ISO 229 127

•Discharg-od or delinquent subsequent therapy'.
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or more courses of the same drug to effect cure, but since thej^ were
eventually cured by one t^Tie of therapj’-, the initial failure to respond
to treatment was not listed vuth the "drug-failures.”

The patients listed in the "reinfection” group responded to therapy,
but had recurrent positive cultures during the period of observation.
All of them either admitted sexual intercourse, or spermatozoa were
found on the smears. Presumably most of these patients were cured and
then were reinfected, but they did not fulfill the criteria of cure. (Some
of them may have had an exacerbation of a latent infection brought
about b.y intercourse.) Facilities were not available for us to ascertain
the state of infectivity of the partner except in a few instances. In those
cases, cure was effected after both partners had been treated. In Table V,
the reinfections (sulfanilamide 13 per cent, sulfapyridine 12 per cent,

sullathiazole 9 per cent and sulfadiazine 4 per cent) have been listed

separately and also grouped with the failure^ Tlie latter figure is un-
doubtedly higher than the actual percentage of patients that failed to

respond to therapy, but probably con-esponds to the figures obtained
in studies where it was impossible to investigate the problem of rein-

fection.

Table V. Efficacy of Sulfonamide Theilvpy in Gonococcal Infection in
Women

TOTAI, REINFECTION TOTAL FAILURES
NUMBER OF PATIENTS
DISCHARGED CURED

NO. % NO. % NO. %
Sidfanilaraide 141 18 1.8 28 15. 100 71

Sulfapyridine 180 21 12 12 C 147 82
Sulfathiazole 229 20 9 8 4 201 87
Sulfadiazine 127 5 4 2 2 120 94

Table VL Failure of Sulfonamide imERApy in Gonococcal Infection in
Women—Reinfections Deleted

TOTAL secondary INITIAL
no. OF patients failures failure* failure!

NO. % NO. % NO. %
Sulfanilamide 123 23 19 1 2 22 17
Sulfapyridine 1.19 12 8 3 2 9 6
Sulfathiazole 209 8 4 2 1 G

•

8
Sulfadiazine 122 2 2 1 1 1 1

*Failure following failure on one or more sulfonamides previously.

fFailure on first drug received.

Patients Avho failed to re.spond to therapy and in whom there was no
emdence of expo.sure to reinfection were considered failures. With
sulfanilamide, there were 23 patients (16 per cent), with sulfapyridine

12 (6 per cent), with sulfathiazole 8 (4 per cent) and with .sulfadiazine

2 (2 per cent). Since .some of these failures were in patients who had
failed to respond to previous .sulfonamide therapy, it maj' have been that

drug-fast strains were produced by the initial therapy. The true fail-

ures are probably those listed in Table VI, from which the group of

patients who had been exposed to reinfection has been deleted, and in

which initial and secondary fai]ure.s have been separated.

In Table VII, are shown the re.sult.s of subsequent therapy in those

patients, who failed to respond to the first drug used.

Pregnant Patients .—Nine of the group of 61 pregnant patients (15

per cent) failed to respond to initial therajiy, whereas the failure rate

in the whole group of 575 patients was only 7 per cent. Four of the

patients aborted, and in two of them, cure was effected only after abor-

tion. One other patient, who had recurrent positive cultures after de-

liveiy wa.s cured when treated po.st partum. In Table VJII, a compari-

son is made of the efficacy of therapy in pregnant and nonpregnant pa-

tients.
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Table VII. Effect of Sitbsequent TKEATsrEXT of Patiext.s Who Failed to

Fespoxd to Ikitial Thebapv

SULFANILAMIDE sulfapyridine SULFATHIAZOLE SULFADIAZINE

22 case.s 9 cases 6 cases 1 case

3 delinquent 1 delinquent 1 cured with sul- 3 cured with

7 cured ivitli sulfapyri- G cured with sulfa- fapyridine sulfathi-

dine thiazole 0 cured with sul- azole

1 delinquent with sulfa-

pyridine
3 failures with sulfapy-

1 delinquent with
sulfathiazole

1 failure with sulfa-

fathiazole

ridine but cured
with sulfathiazole

7 cured with sulfathia-

zole

1 delinquent. Failure
with both sulfapy-
ridine and sulfatlii-

azole

thiazole but
cured with sulfa-

diazine

Table VIII. Comparison of Efficacy of Sulfonamide Therapy in Gonococcal
Infection of Pregnant and Nonpregnant Women

NONPREGNANT PREGNANT
TOTAL NO. NO. FAILURES % TOTAL NO. NO. FAILURES %

Sulfanilamide 116 18 1C 7 4 57
SulfapjTidine 14S G 4 11 3 27
Sulfathiazole 177 4 2 32 2 G
Sulfadiazine 111 1 0.9 11 0 0

Totals 552 29 5 61 9 15

Seventy per cent of tlie patients were seen post partinn. None of
their infants developed the infection, and none of them seemed to have
been adversely affected by the treatment during pregnancy.

Course of Infection .—The infection was acute in 74 per cent of the
patients, and of these 18 per cent had on the initial visit or developed
subsequently salpingo-oophoritis or Bartholinitis. Of the 26 per cent
of patients who had chronic infections, 20 iier cent had these complica-
tions. Only 6 (16 per cent) of the 38 initial drug failures were in pa-
tients with chronic infections, while 8 (21 per cent) were in patients
with acute infections with extensions. Seventeen per cent of tlie pa-
tients wei-e asymptomatic except for a very slight discharge.

Time of Response to Therapy .—All but 3 per cent of the patients who
responded to initial therajiy had negative cultures the first visit 3 to 6

days after institution of therapy. Of the 38 failures, 22 (58 per cent).

5 of whom were pregnant, had positive cultures tliroughout treatment.
Seventeen of the patients had been given sulfanilamide, 3 .sulfapyridine,

1 sulfathiazole and 1 sulfadiazine: that is, 77 per cent of the initial

sulfanilamide failures, 33 per cent of the sulfapyridine, 16 per cent of
the sulfathiazole and 100 per cent of the sulfadiazine (onl}^ 1) failures

did not re.spond to therapy even during treatment. Sixteen other pa-
tients became negative during treatment but relapsed later. Pour of
them were pregnant; in 2, positive cultures first occurred after tennina-
tion (1 abortion, 1 term delivery). Of the 12 patients who menstru-
ated, 10 had positive cultures within two months. The two exceptions
were in a group of 235 patients reported earlier^ who had been observed
three months. They both became delinquent before we could ascertain
whether reinfection had occurred.

Provocative Test .—^All the menacmic patients were given a provoca-
tive test of silver nitrate on the first or second postmenstrual day. Cul-
tures were taken just preceding the instillation of silver nitrate and on
the firet and fourth day following it. Not all patients were able to re-

turn for cultures at the correct intenmls, but all liad at least one com-
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pletc provocative test before they were discharged. Many patients had
two and a few had three completed tests. As has been stated previously,
9 out of 45 of the initial drug failures were in pregnant patients. Of
the remaining 36 patients, 17 were .shown to have positive cultures
throughout treatment and 12 responded during treatment but subse-
quently became positive. In the last 7 patients of the failure group,
the positive cultures occurred during or just following the menstrual
period, and one became po.sitive during the provocative test although
negative cultures had been obtained postmenstrually. Menstrual or
postmenstrual cultures, therefore, gave valuable information concern-
ing cure in 7 of 12 (57 per cent) of tlie patients who relapsed after an
initial response to therapy. Additional information was obtained in

only one instance by. thc'provocative test.

Previously, we had. reported that if the provocative test were used
as criteria of cure, cultures taken on the fourth day after instillation

of the silver nitrate were more reliable than those taken on the first day
following it. This conclusion was based on the fact that 8 patients who
had positive cultures on the fourth day, had negative cultures post-

menstrualiy, and on the first day following the use of silver nitrate.

Further study showed that in everj'’ instance these patients had been
reinfected.

In an attempt to evaluate better the provocative test, 25 natients who
had positive cultures postmenstrually were treated with silver nitrate.

Thirteen of them had positive cultures both the first and fourth day
following its instillation; 4 had positive cultures the first day, but neg-

ative cultures the fourth day; 4 had negative cultures the first day, but

positive cultures the fourth day; and 4 had negative cultures on both

the first and fourth days. It would seem that the most reliable provoca-

tive test is the menstrual period itself.

Concentration- of Hemoglobin and Drug .—Hemoglobin determina-
tions* were made on all the patients before and after therapy was in-

stituted in order to determine whether those with anemia responded
differently to therapy, and what the effect of therapy was on hemo-
globin concentration. Only five of the initial drug failures were in pa-

tients whose hemoglobin levels were below 70 per cent, whereas 13 were
in patients with hemoglobin concentrations of over 90 per cent. About
20 per cent of the patients showed a slight decrease in hemoglobin after

therapjL Onlj'^ two patients showed an appreciable anemia.

Specimens of blood for determination of concentration of drug in the

blood were taken once or twice during therapjL Concentrations as

high as 10 mg. per 100 e.e. were obtained in patients who received .sulfa-

nilamide, but most of them were between 3 and 4 mg. per 100 cubic

centimeters. With sulfapyridine and .sulfathiazole, the highest levels

were 8 mg. per 100 c.c., most of them being between 2 and 3 milligrams.

With a 2-Gm. daily dose of sulfadiazine, the concentration of drug in

the blood was usually 4 to 6 mg. per 100 cubic centimeters. Earlier,

when a 3-Gm. daily dose was used, levels between 8 and 11 mg. per 100

c.c. were frequent. These seined unnecessarily high and could lie danger-

ous in ambulatoiy patients. For that reason, the daily dose was lowered

to 2 Gm. with no resulting increase in failure of therapy. None of the

patients who failed to respond to therapy had abnormally low con-

centrations of drug in the blood.

Toxicity .—A large number of the patients who received .sulfanilamide

and sulfapyridine exliibited minor toxic sjmiptoms. The number of

toxic symptoms was about as gi-eat with sulfadiazine as with sulfa-

thiazole, but both drugs were tolerated better than sulfanilamide or

sulfapyridine. Rarely was it nece.ssary to discontinue therapy because

of toxic svTnptoms.

•A c-'irbon monoxWe method was lused for many tests while the Dare metliod was

used for the rest of tests.
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Discussion

In this investigation, 575 vomen in whom diagnosis and cure of gono-

coccal infection were based on cultural studies were treated with sulfa-

nilamide, sulfapyridine, sulfathiazole or sulfadiazine. Of these, 51 were

pregnant. Seventeen per cent of the patients were asymptomatic ex-

cept for a slight disciiarge. Tlie infection was acute in 74 per cent of

the cases, and of these, IS per cent either already had or later developed

salpingitis or Bartholin’s abscesses. jMeanwhile, 20 per cent of the pa-

tients with chronic infections had or developed the same complications.

To the be.st of our knowledge, 101 patients were exiiosed to one or

more infections and became reinfected during the period of observation

following treatment
;
37 were retreated with the same drug and 64 were

given different drags.

Of the 44 patients who failed to respond to one coui*se of treatment,

six responded to repeated courses of the same drug, four became de-

linquent following one course of thcrapj' while still infectious, 27 were

cured by a second drug, and two became delinquent following tlie sec-

ond course of treatment. Five patients required more than two drugs.

Drug-fast strains of gonococci were tlius encountered occasionally.

Sulfadiazine was the drag of choice. With it 94 per cent were cured,

with sulfathiazole 87 per cent, witli sulfapyridine 82 per cent, and with

sulfanilamide 71 per cent. If the patients who were exposed to reinfec-

tion were deleted and only failures to initial therapy were considered,

the percentage failure with sulfadiazine was 1 per cent, with sulfa-

thiazole 3 per cent, with sulfapyridine 6 per cent and with sulfanilamide

17 per cent. We believe that the low percentage of failures in our group

was dependent somewhat upon an optimum dosage. Patients were bet-

ter able to tolerate small amounts of the drug; and thus, they were more

willing to take the drug and also better able to retain it, than when large

doses were given.

A careful scrutiny of the patients who failed to respond to initial

therapy revealed considerable information. Chronic infections re-

sponded to treatment as readily as did acute ones. Twenty-sLx per cent

of the patients had chronic infections, while only 6 (16 per cent) of the

38 patients, who failed to re.spond to one drag, had chronic infection.

Patients with secondary complications rasponded about as well as did

other acute cases. Eighteen per cent of those with acute infections

had secondary complications; 8 or 21 per cent of the failures were in

cases with secondary complications.

Infection in the pregnant patient was more resistant to .sulfonamide

therapy tlian in the non])rcgnant iiatient. Eighteen per cent of the

failures were in patients who were pregnant, whereas the pregnant pa-

tient.s comprised only about 9 per cent (51 of 575 patients) of the whole

series. The failure rale for the whole series was only 7 per cent (38 of

575). Three of the gravid patients did not re.si)ond to treatment until

the late puerperium. Not one of the infants developed the infection,

and except for the routine instillation of silver nitrate into the con-

.iunctival .sac, no other projibylaetic measures were u.sed. Not one of the

infants seemed to be adversely affected by the treatment during preg-

nancy.
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• Ninety-seven per rent of the patients wiio responded to initial therapy
had negative cultures before completion of the course of treatment,

whereas 58 per cent of the patients who failed to respond to therapy
had positive cultures throughout the course of treatment. Sixteen pa-

tients (2.7 per cent of the total number of patients treated) responded
to therapy during treatment but later relapsed; 4 of them were preg-

nant. Of the remaining 12, 7 (57 per cent) had recurrent positive cul-

tures during or n’ust following the menstrual period. One had positive

cultures during the menstrual period but did not return for a postmen-

strual visit. The other five did not report for observation during the

menstrual period. Most patients objected so strongly to visits during

the menstrual period, that it was difficult to collect data on cultures

during this time. Four of the patients had their first positive cultures

following treatment and after the next menstrual period, 2 after the sec-

ond menstrual period and one after the third menstrual period.

Three patients had relapses before the first menstrual period and one

between the first and second menstrual period. One patient was cured

only after the cervix had been cauterized.

Only one patient had negative cultures following the menstrual

period, but had positive cultures following the provocative test. Since

12 of 25 patients who were given provocative tests when postmenstrual

cultures were positive had negative cultures on either the first and/or

fourth days after instillation of the silver nitrate, we believe the most re-

liable provocative test to be the menstrual period itself. No patient

should be discharged without negative cultures following one menstrual

period and preferably two. Two months’ observation with continuous

negative cultures and smears following ce.ssation of therapy is suffi-

ciently long in nearly all cases. Of the patients who responded to ther-

apy and later relapsed, less than 1 per cent relapsed after tlie first month

of observation.

Conclusions

1. Sulfadiazine is the drug of choice in the treatment of gonococcal

infection in women. Sulfathiazole is slightly less effective. Both drugs

gave better results and were better tolerated by the patients, than were

sulfanilamide or sulfapyridine.

2. Diagnosis of gonorrhea and criteria of cure, wherever possible,

should be based on cultural studies. Patients should be observed

tlirough at least one negative men.strual period and preferabl}’’ two.

Negative smears and cultures taken just follovdng the menstrual period

should be required. Considerable information is obtained from cultures

taken during therapy.

3. The menstrual period is the best provocative test.

4. Complications of salpingitis or Bartholinitis were not a.ssociated

with more failures of therapy than acute uncomplicated eases.

5. Drug-fast strains were produced in the adult women in le.ss than

1 per cent of the cases.
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EXERCISES IN DYSMENORRHEA

John 0. Haman, M.D., San P''rancisco, Calip.

(From the Fertility and Endocrine Clinics, Free Hospital for Women,
Broohline, Mass.)

Although a great deal of discrepancy exists in the literature with

regard to the reported incidence of dysinenorrliea,'*^ no one ques-

tions the actual grawt}’- of this widespread ailment. Due to the untold

suffering it causes to innumerable women, as well as to its obscure

etiology, and the discouraging results of therapy, it constitutes one of

the most refractory conditions in gynecology.

Moreover, there is another side to this problem besides the purely

medical one, for, owing to the incapacitating effect of dysmenorrhea on

large numbers of women in industry, its economic aspect is of tre-

mendous importance. A compilation of sixteen reports on the subject

shows that 45.5 per cent of women in childbearing age suffer from

dj^smenorrhea to some degree, and that 16.6 per cent are seriously

handicapped during their menstrual periods.

These percentages may be translated in terms of actual economic loss.

Figures derived from the 1940 census of the United States reveal that

there are in this country about 32 million females, between 15 and 50

years of age. If 16.6 per cent of them, or about 5.3 million, have severe

dysmenorrhea, and if one conservatively estimates two hours per period

(for thirteen periods during the year, or a total of 26 hours yearly)!

as the average length of time during which a member of this group is

incapacitated, one can say roughly that 140 million hours are lost an-

nually, due to this cause. The magnitude of this wa.stage is realized

when one considers that, on the basis of a norm of 2,400 working horn’s

a year per pei-son (300 eight-hour working days), this lo&s of time repre-

sents an entire year of work by approximately 58,000 women !

*These range from Enigc’s' figure of 2.8 per cent for primary dysmenorrhea, to
Lakeman’s’ statement that 89.6 per cent of indu.strial workers at some time, in some
degree, experience pain during the menstrual period.

tin contrast to this figure, absenteeism from work due to that much publicized
timewaster, the common cold, has been estimated, by the most reliable authority
available^, to be on an average, one day (eight hours) a year per worker. Hence,
within tlie group of severe dysmenorrhelcs, which constitutes one-sixth of the female
population of childbearing age in the United States, the economic loss due to men-
strual pain is more than three times that resulting from the common cold.
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Furthermore, not only the actual absence from work must be taken
into account, but one should also consider the innumerable hours lost

to inefficiency when a woman is in pain during her menstrual period.

This problem is of particular significance today because of the vast

numbers' of women engaged in our war industrjL The possible gi’ave

results of a slip along the assembly line due to inattention, while a

woman is in pain, need not be elaborated upon. Clearly, it would be a

definite advance, both from a medical and from an economic standpoint,

to have this great cause of lo.ss of production removed from the factory,

especially at this stage of the war effort.

In view of the gi*a\’ity of this condition, it is not surprising that

numerous investigators have devoted their time to this study. Various
explanations have been given for the origin of this ailment, and many
types of treatment have been resorted to in attempts to relieve it. The
factors proposed at one time or another as possible etiologic agents, in-

clude mechanical, psychogenic, neurogenic, metabolic, allergic and con-

stitiitional ones. On the basis of the work of Ayer"* and Ussher,®

Billig® emphasized the role of fascia contractions in dysmenorrhea, and
.suggested stretching exercises to correct this condition.

The system of exercises to be de,seribed in the present report has

shown beneficial re.sults, particularly in the primary form of this ailment.

Selection of Cases

The gi’oup studied consisted of 129 females between the ages of 15
and 37 years. The average age of the patient was 21.6 years, and the
average age at menarche was 12.8 years. The subjects of the investiga-
tion included patients from the general g^meeologic clinic at the Free
Hospital for Women, as well as nurses and maids employed by the hospi-
tal. The remainder of the group Avas made up of students from
Wellesley, Eadcliffe, and Simmons Colleges, and patients from the
Avriter’s prhmte practice in San Francisco. On the basis of clinical his-

tory, the group, as a Avhole, Avas divided into tAvo parts: (1) primarA^

dysmenorrhea, and (2) secondary dysmenorrhea.
Before proceeding further, it AA'ould be advisable to define our terms.

Primary dysmenorrhea presents a fairly definite picture AA^hieh has lieen

used as a criterion for this study. The pain begins at menarche, or

AAdthin 3 or 4 years thereafter, in girls of no one particular bodj’" build.

The discomfort starts several hours to tAvo or three days before the onset

of catamenia in the form of cramplike or colicky pains, Avhich are most

seA'ere in the loAver midabdomen; the pain may radiate doAvn along the

thighs or to the lumbosacral region. It is often accompanied by nausea

and vomiting, as AA^ell as by general malaise, and often a cold and clammy
sensation of the hands and feet.

Under secondary dysmenorrhea, the Avriter AA^ould classify Amrious

other bizaiTe .sjunptom complexes of AAdiich AA^omen complain, Avhere

pehde pathology is likcAAOse absent, but AAdierc the pains do not conform

to the standards set doAvn under primary dy.sme}iorrhea.

We must also establi.sh a criterion as to Avhat is severe pain. Since

AA'e base our gi-ading of pain on the Avord of the patient, the subjective

element and p-s^mhogenic factors are bound to enter into our eAmluation

of the pain. If, hoAVCA'er, AA'e use the same basis for all the variations,

such as pain threshold, neuro.ses, previous training, etc., these should

balance each other. IndiAuduals may A'ary Avith respect to their pain

threshold," but it is the effect, not the stimulus, that is of consequence to

the patient, .

Our criteria for gi-ading pain ai-e as folloAVS

:

Severe Dysmenorrhea : When the patient is forced to bed during her

menstrual period.
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Moderate Dysmenorrhea: When the patient is forced to take some
medication for relief, but is not confined to bed.
Mild Dysmenorrhea

:

When the discomfort is not severe enough to

warrant medication.
Only those patients complaining of severe dj^smenorrhea were in-

cluded in the series.

Description of Exercises

The exercises, •which have been devised for the relief of dysmenorrhea,
are veiy simple to perform; they take less than five minutes a day, and
require a minimum of space; thej'- may be done at home, and need be
carried out usually for only turn or three months liefore improvement re-

sults.

These exercises maj^ best be understood by referring to the charts
which show the various positions assumed by the subject :

Position 1 .—The patient stands at right angles to the wall at such
a distance as will enable her to comfortably rest her left elbow on the
wall on a level with her shoulder (Fig. lA and B). The pelvis is tilted

forward (Fig. 2A and B), and, while in this position, the patient
touches the wall with her hip, keeping her loiees straight (Fig. 3) . Care
must be taken not to twist the body, or allow the elbow to slide up or

down along the wall.

Position S .—The same procedure is repeated using the right elbow.
Position 3 .—The patient faces the wall against which she rests both

elbows (Fig. 4ri.). The pelvis is tilted (Fig. 45), and the patient
stretches until her pelvis touches the wall (Fig. 4(7). The heels remain
on the floor and the Imees are kept straight.

Each position is assumed three times, and all are repeated three

times a day. If, at the end of two or three months, sufficient relief

is obtained, the exercises ax'e discontinued for one or two months. Some
patients have no recurrence of pain at catamenia; in others, where re-

lapse occurs, the exercises are performed once daily for one week before
tlie period is due, as a prophylactic measure. The patients were followed
for two to twenty cycles after they started doing the exercises, the aver-

age being 6.5 cycles.

Results

As shown in Table I, the results are listed under three headings.

Satisfactory relief: “VVliere the patient experienced 75 to 100 per
cent relief from her pain and discomfort.

Partial relief : 25 to 75 per cent improvement.
No relief: 0 to 25 per cent improvement.

Table 1

PRIJtARY .SECONDARY
BYSSrEXORRHEA DYSMENORRHEA

NO. OF PER CENT NO. OP PER CENT NO. OP PER CENT
CASES RELIEVED CASES relieved CASES RELIEVED

Satisfactory 64 76.2 31 68.9 95 73.6

Partial 11 13.1 o 6.7 14

Total 75 89.3 34 75.6 109 84.5

No relief 9 10.7 11 24.4 20 15.5

There was at least some degree of relief in nearly 85 per cent of the
total series of patients treated. If we consider only those suffering
from the primary form of dysmenorrhea, the percentage of relief was
89.3 per cent.

Discussion

This figure of nearly 90 per cent compares very favorably with the

results ascribed to other forms of therapy. These range from 65 per
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cent, where benzedrine was reported to constitute the alleviatory agent,®

to 95 per cent, allegedly achieved bj'' the combination or x-ray and
Antnitrin-S.” This latter degree of success has also been reported by
resorting to psychotherapy^® Other measures, reputed to yield inter-

mediate percentages of cure or relief, include the use of hormones,®’

dietary TCgulation,^^’ surgical or mechanical procedures,^®-®® and
even treatment of allergy.®^'®^ Bach of these forms of therapy has been
claimed by its respective proponent to cure more than half of the cases

treated. However, many of the series studied were small, the number
- of patients ranging from 5 to 60. At present, the word “cure” applied

to dysmenorrhea denotes a cure similar to that^or diabetes or hj^Tper-

thyroidism, a substitution therapy. This is unfortunately time of most
drugs and hormones that have been used in attempts to alleviate this

condition.

Furthermore, in evaluating these percentages of “cure,” one should

bear in mind the statement of Ehrenfest:®®

“Reading the immense literature on dysmenorrhea, mostly extolling

results with this or that therapj’’, one cannot fail to be impressed by
the tendency of writers to fall into deceptive post hoc ergo propter hoc

reasoning. ]\'rany writers appreciate the important role played by sug-

gestion in the seeming efficacy of anj’- therapeutic measure applied to

a woman in a highly nenmus and emotional state while suffering pain,
’ ’

Up to the present time, meehapieal methods, such as dilatation of the

cervix, presacral resection, or exercise.s, seem to offer the best and most

lasting cures. The exercises described here are much simpler to perform

than those reported by previous writers;®®'^® they entail little time and
no expense

;
and in many cases, the beneficial results have lasted for at

least twenty months, which was the limit of the follow-up period in this

investigation.

Summary

In a group of 129 dysmenori’heies, of whom S4 suffered from primary

dysmenorrhea, and 45 from secondary dysmenorrhea, treatment by

special exercises was followed by definite relief in 84.5 per cent of the

cases. In many instances, the beneficial effect lasted for at least twenty-

montlis, which was the limit of the follow-up period in this investigation.

Within the subgroup of those afflicted with primary dysmenorrhea, the

percentage of alleviation was 89,3.

My appreciation and thank-s to Mrs. Anne McH. Hopldns of Simmons College,

Harriet L. Hardy of EadcliiTe College, and Elizabetli A. Broyles of Wellesley College

for their cooperation in obtaining, examining, and treating students at their re-

spective institutions.
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THEEAPEUTIC INTERRUPTION OF PREGNANCY

Katherine Kuder, M.D., and William P. Finn, M.D.,

New York, N. Y.

(From the Department of Ohstetrics and Gynecology, Cornell University Medical

College, and the New Yorh Hospital)

This report, which is based upon the experience of The New York
Lying-in Hospital from September, 1932, through December, 1943,

concerns 280 pregnancies which Avere interrupted for therapeutic rea-

sons. The Amst majority of these, 233 or 83.2 per cent represent what
are commonly termed therapeutic abortions, i. e., performed prior to

the sixteenth AA’^eek of pregnancy, but the inclusion of all interruptions

prior to Viability of the infant, AA^iieh aa’^c have limited to 1,500 grams,

broadens our scope. Taa'^o hundred and tAventy-two, or 79.3 per cent, Avei’e

clinic patients, Avhile the remaining 58, or 20.7 per cent Avere performed

by private physicians. During this period, 46,861 pregnant Avomen

AA’^ere treated, hence tlie incidence of therapeutic interruption is 0.6

per cent. On the average, 23.3 interrui>tions AA^ere perfomed each year.

There Avere 44 indications for interruption Avhieh may be grouped

under nine major headings as shoAAm in Table I.

As illustrated, toxemia and cardiac disease accounted for 58.2 per

cent, or almost three-fifths of all the interruptions.

Table I.—Indications

GROUP
NUMBER
OF CASES

PERCENTAGE

Toxemia 97 34.6

Cardiac disease 66 23.6
Pulmonaiy disease .31 n.i
TTrologic disease 27 9.6

Neurologic and psychiatric disease 16 5.7
Medical diseases 14 5.0

Obstetric complications 10 3.6

Gynecologic complications 10 .3.6

Miscellaneous 9 3.2

280 100.0

Table II.

—

Toxemia

TYPE
NUMBER
OF CASES

Renal disease 56
Acute glomerulonepliritis 4
Hypertenswe disease 21

Severe Pre-eclamp.sia 8

Eclampsia 3

Previous toxemia 5

Total 97

«

In Table II, it is cAudent that renal disease Avas the type of toxemia

most frequently encountered. The patients Avere usually grand mul-

tiparas and gave evidence of their di.sea.se by persistent albuminuria

and impairaient of renal function. In the four pregnancies Avliich Averc

complicated by acute nephritis, the pregnancy Avas interrupted to avoid

7G2
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;

strain on the kidneys during this acute phase, and the decision regard-

ing future pregnancies was dependent upon the development of chronic

nephritis. Severe pre-eclampsia and eclampsia, as would he expected,

led to interruption in the later months of pregnancy. The five cases,

in which previous toxemia was the indication, were instances in wliich

no disease was present at the time of interruption, but where the inter-

iTiption closely followed a pregnancj’^ complicated by severe pre-

eclampsia.

All but four of the therapeutic interruptions based on cardiac indi-

cations were performed for rheumatic heart disease. The majority of

these patients belonged to Class III of the New York Heart Association

Classification, while a few were Class IV. Of the remaining four, two

were performed because of congenital heart disease, while the other

two interruptions occurred in the same individual who had constrictive

pericarditis. Twenty-seven of the 31 interrupted on the basis of pul-

monary disease were done because of tuberculosis, two were done be-

cause of the bronchiectasis, one because of chronic bronchitis, and one

because of allergic rhinitis. This last patient already had had two

children who had asthma.

Twenty-one interruptions were performed because of pyeloureteritis
;

sixteen of these were performed during the period from 1932 through

1938, while onlj'’ five were performed during the second half which

ended in 1943. The advent of sulfamilamide and its derivatives has

rendered almost unnecessar}* the interruption of pregnancj’" because of

intractable iiyeloureteritis. This is in strildng contrast to a decade ago,

when pregnancies frequently had to be interrupted, and even despite

this, chronic renal infection often re.sulted. Of the five pregnancies

which were interrupted because of pyeloureteritis dunng the past five

yeai-s, one of these was complicated by renal tuberculosis and another

by sulfanilamide sensitivity. Three of the pregnancies wliich were

interrupted on urological grounds occurred in patients with one kidney

—one patient had had a previous nephrectomy for an aneurysm of the

right renal artery, and now had hypertension with the blood pre.ssure

ranging around 230/110; the second had had a nephrectomj’- because

of renal stone, the third because of i-enal tuberculosis; these last two

patients had infections due to B. coli in the remaining kidney.

Six of the fourteen interruptions performed for medical reasons were

done because of hyperthyroidism; two of those were performed in the

same individual, a girl seventeen years of age, who had had three

thyi’oidectomies in the course of three years. Two were done because

of Hodgkin’s disease; one was performed because of ulcerative colitis

which had resulted in invalidism. Of the sixteen pregnancies which

were interrupted for neurologic and psychiatric reasons, nine were

performed in patients with psychosis, which was usually manic-depres-

sive in type. While it is not our n^ual practice to interrupt pregnancies

because of epilepsy, three such interruptions were done because of

extenuating circumstances. Three interruptions were performed be-

cause of far-advanced multiple sclerosis involving the legs and the

bladder
;
patients with less severe gi’ades of multiple sclerosis were per-

mitted to go to term.
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Vomiting of pregnancy led to the interruption of seven pregnancies,

all of which were performed prior to 1938. Since that time, because

of the newer modes of therapy, e.g., intravenous glucose and parenteral

vitamins, no pregnancy has had to be interrupted because of vomiting.

Previous Watkin’s interposition of the uterus led to the termination

of two pregnancies, while the presence of ovarian carcinoma caused one

pregnancy to be ended. Previous carcinoma, three in the breast and

one in the stomach, also caused interruption of pregnancy. Three preg-

nancies were interrupted because of myomas, and one each because of

repeated intrauterine fetal death, vesicovaginal fistula, scoliosis and

spondylolisthesis.

Forty-four or 15.7 per cent of the pregnancies terminated were in the

Negro race, while 236 or 84.3 per cent were in the white race.

Tablk III.—Indication in the Negdo Race
t

indication
NUMBER
OF CASES

PERCENTAGE

Eenal disease 30 ()S.2

HypertensiA'e disease G 13.5

Rheumatic heart disease 3 6.8

Congenitar heart disease 1 2.3

Tuberculosis 1 2.3

Pyelonephritis 1 2.3

Severe pre-eclampsia 1 2.3

Myoma 1 2.3

Total 44

Penal disease is by far the leading reason for termination of pi’eg-

nancy in the Negro race. Thirty or 53.6 per cent of the 56 patients

with renal disease were Negroes, Avhile 26 or 46.4 per cent were white.

The Negro race constituted only 15.7 per cent of all the patients, but it

represented 53.6 per cent of those Avith renal disease. From another

vicAV point, 68.2 per cent of the pregnancies in the Negro race wei’e

terminated because of renal disease, while only 11.2 per cent of the

pregnancies in the Avliite race were internipted for this reason. The

loAV incidence of interruption for tuberculosis and rheumatic heart dis-

ease is not because of the low incidence of tliese diseases in the Negro

i*ace, but rather because these patients go to municipal hospitals.

The greatest percentage of interruptions, 151 or 53.8 per cent, oc-

cuiTed in the period of greatest fertility, the decade between 25 and

35 years of age.

Table IV.

—

Age

AGE GROUP
NUMBER
OF CASES

PERCENTAGE

15 to 19 8 2.8

20 to 24 33 11.5

25 to 29 71 25.3

30 to 34 80 28.5

35 to 39 67 24.5

40 to 44 20 7.1

45 or over 1 0.3

Total 280 100.0

Discussion is required of only two groups, those over 45 and those

under 20 years of age. Tuberculosis Avas the indication for tlic only

pregnancy Avhich Avas interrupted in a Avoman over 45 years of age.
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In the group under 20, four were interrupted in earlj^ pregnancy, one

because of riieumatic heart disease, one because of congenital heart

disease, and two in the same individual because of hyperthj’-roidism

;

the other four were perfonned in late pregnancy, three for pyelitis

and one because of eclampsia.

As is seen in Table V the greatest nmnber of interruptions was in

the tenth week as calculated from the last menstrual period.

Table V.—Week of Interruption

Beek

Since it is assumed that conception usually occurs about two weeks

after the last menses, the actual duration of pregnanc.y is obtained

by subtracting two weeks. Two hundred and thirty-three, or 83.2

per cent of these interruptions were performed prior to the sixteenth

week of pregnancy, and hence, constitute wliat are usually called

therapeutic abortions. The remaining 47, or 16.8 per cent were per-

formed after the sixteenth week of pregnancy for pre-eclampsia,

eclampsia, pyeloureteritis, hypertensive disease, renal disease and oc-

casionally cardiac disease.

At the time of the therapeutic interruption, 72 or 25.6 per cent of

the patients had no living children, 75 or 26.3 per cent had one living

child, 41 or 14.7 per cent had tlii-ee living cliildren, and the remaining
60 or 21.9 per cent had four or more children. Multiparity occasionally

bolstered the indication in borderline cases. Grave, indeed, must be
tbe indication wliieli would warrant interruption of a first pregnancy.
Table VI, which enumerates the indications for interruption of a first

pregnancy, discounts the influence of parity. Interruption in the early

weeks of a first pregnancy was usually performed in women who never
should have become pregnant; termination in the later months is not
so significant, and was usually perfonned for conditions such as severe

pre-eclampsia and pyeloureteritis, which do not contraindicate further

childbearing.



766 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

Table VI.

—

Theilvpeutic Inteukuption in the First Pregnancy

SUBSEQUENT COURSE
NUM-

AVER-
NEVER THERA- SPON-

INDICATION
BER

AGE
PREG- PEUTIC TANEOUS TERM

OF
AGE

NANT ABOR- ABOR- DELIVERY
CASES AGAIN TION TION

Tuberculosis 10 27.1 9 0 9 1—3 yi'. later
Pyeloureteritis S 20.5 3 1—3 yr. 0 1—3, 5, 8 yr.

later

1—2 yr.

later

later

1—macerated
infant 1 yr.

later

1—3 yr. later
Eenal disease G 23.5 G 0 0 0
Eheumatic heart 5 29.0 5 0 0 0

disease

Vomiting 3 28.0 2 0 0 1—2 yr. later

Eclampsia 2 20.5 0 0 0 1—macerated
infant 1 yr.

later
1—5 yr. later

Severe pre- 2 30.0 2 0 0 0
eclampsia

Myoma 2 31.5 2 0 0 0
Congenital heart 2 20.5 1 0 0 1—4 yr. later

disease

Acute glomerulo- 2 21.5 1 1—4 yr. 0 0

nephritis later

Scoliosis 1 27.0 0 0 0 1—3, G yr.

later

Hj'pertensive 1 22.0
'

1 0 0 0

disease

Bronchiectasis 1 27.0 1 0 0 0

Premature separa- 1 29.0 0 0 0 1—1 yr. later

tion of placenta
Eetinitis pig- 1 33.0 1 0 0 0

mentosa
Multiple sclerosis 1 25.0 1 0 . 0 0

Hyperthyroidism 1 17.0 0 1—1 yr. 2—2 yr. 1—G yr. later

later later

Number 35 3 11

Percentage 100% 71.4% G.1% 22.5%

The fact that 35 or 71.4 per cent of these patients never became

pregnant again shows the imperativeness of interruption. Tuberculosis

is firsts resulting in 20 per cent of all the interruptions in the first

pregnancy. Other diseases which manifest themselves in early life,

such as congenital heart disease and acute glomerulonephritis, are also

present.

When so serious a decision as the interruption of pregnancy is

reached, the question arises whether pregnancies had ever been previ-

ously forbidden by a physician. In 100 or 35.7 per cent of our patients,

pregnancy had been previously interdicted; in 78 or 27.9' per cent, it

had not been forbidden, while in 102 or 36.4 per cent, no information

is available. Sterilization had been performed in three of the cases

in which pregnancy had occurred after its interdiction. This had been

done by three different methods: (1) electrocoagulation of the tubes,

(2) tubal resection by a vaginal route at the time of an interposition

operation and, (3) abdominal tubal resection.

As is illustrated in Table VII, the majority of these interruptions

wei:e performed by the vaginal route.

The duration of pregnancy is the prime factor in the determination
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Table VII.—Method of Ixterkuptiox

JIETHOD number. OF CASES PERCENTAGE

Vaginal Operation
One stage (dilatation and

curettage)

201 72.8

Without sterilization lOS 5^.5

With sterilization

Two stage (preliminary packing of

cervix and curettage next day)

27 9.7

Without sterilization 46 10.4

With sterilization 3 1.0

Hysterotomy 4 1.4

Bougie 1 0.3

Yoorhees’ bag 15 0.0

Abdominal Operation 70 27.2

2.9Without sterilization, hysterothmy 8

With sterilization, hysterectomy
Hysterectomy plus unilateral

19 6.8

salpingo-oophorectomj'
Hysterectomy plus bilateral

3 1.0

salpingo-oophorectomy 1 0.3

Hysterotomy plus tubal sterilization 45 10.2

Total 280 100.0

of the route of interruption. Occasionally, lioAvever, the intention of

the operator to eifectively end all ehildhearinj? leads to an hysterotomy

and tubal ligation. Table VII is self-explanatoiy excejit in the in-

stances where sterilization was not done though the pregnancy was

terminated by an abdominal route, and the case in which both ovaries

were removed in a young woman. The latter was done because of

bilateral papillary serous eystadenocarcinoma. In the former eight

eases, sterilization was not done in five patients in whom future cliild-

bearing was to be permitted (two patients with vomiting, two with severe

pre-eclampsia and one with premature separation of the jilacenta)
;
in

two instances, in which legal involvements arising from illegitimacy

were present
;
and in one case, in which sterilization was refused ])y the

patient.

As illustrated in Table VIII, sterilization was performed in 98 cases

or 35 per cent; 30 of these were done simultaneously ^\dth or shortly

after a curettage, while 68 were performed at the time of laparotomy.

In the majority of cases in which pregnancy was terminated, further

childbearing was interdicted either temporarily or permanently.

Table VIll.—

A

ttitude Toward Futuije Pbegxaxcies

RECOMMENDATION
NUMBER OF
CASES

PERCENTAGE

Pregnancy interdicted 211 75.3

Contraception 11.3 40.3
Sterilization (tubal ligation

72. hysterectomy 26) 98 35.0
Pregnancy not interdicted 11 3.9
No preventive mea.«ures 7 2.6
Unknown 51 18.2

Total 280 100.0

In Table VIII, future i>regnancies were not interdicted in 11 patients

—five of these had vomitinsr of iiregnaney, two of these were unmarried,
and one each had premature separation of the placenta. ])yelouretenti.s.

severe ]>re-eelampsia and myastlienia gravis. Of the seven patients in

wliom no iireventive measures Avcrc taken, three left the hospital against
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advice, two refused sterilization or contraceptive advice, one died and
one returned to her oyti physician. The group of which we are un-
certain was largely composed of private patients, a large number of

whom were undoubtedly given contraceptive advice later by their

physician, though there is no mention of this in tlie record of tlieir

hospital stay. An analysis of the prevention of future childbearing

reveals the fact that previous failure of contraception leads to steriliza-

tion after subsequent abortions and pregnancies.

The choice of anesthesia was influenced primarily, by the indication

for operation (patients with pulmonarj' or cardiac complications usually
'

receiving local anesthesia), and secondarily, by the preference of the

surgeon.

Table IX.—Anesthesia

TYPE
NUMBER OF

CASES
PERCENTAGE

Total Inhalation 157 56.0
Nitrous oxide and ether (95)
Ether by open drop (30)
Nitrous oxide (24)
Cyclopropane (7)
Ethylene (1)

Basal—Local 102 36.4
Avertin and Nitrons Oxide 21 7.6

Total 280 100.0

In 13 or 6.4 per cent of the 204 pregnancies which were internipted

by a vaginal operation, tlie pregnancj' was not terminated by the

curettage
;
five expelled the fetus and one expelled pail of the placenta

subsequently, while in the remaining seven, a second curettage was

necessarj’’ at inteiwals vai’jdng from two to eight weeks, and in each

ca.se degenerated decidua was obtained. In the five instances in which

the fetus was expelled after the curettage, this occurred once on the

first day, tvice on the second day, once on the fourteenth day and once

on the nineteenth day. In three instances or 1.5 per cent, the uterus

was ruptured and a subtotal hysterectomy had to be performed. Only

one bicornuate uterus was encountered, and in this patient, a cornual

resection was done. Two ectopic pregnancies were found. In the

fii’st case, a left interstitial pregnancy was found during the perform-

ance of a sterilization eight days after the initial curettage. In the

second instance, a left tubal pregnancy was found at a laparotomy

perfoi’med because the curettage had .shovm only decidua and no

chorionic elements.

Of the 204 patients who had a vaginal operation, 144 were afebi-ile,

25 had one day of fever, 26 had two or more days of fever due to

intrauterine infection, while nine had two or moi’e days of fever due

to extrauterine causes. Nineteen of the 76 patients, who had lapa-

rotomies were afebrile, 23 had one day oi fever, and the remaining 34

had tsvo or more days of fever. In the group of vaginal cases with

fever, a number of the patients also had an abdominal sterilization

after the curettage, and hence, it Is difficult to determine wJiether tiie

fever is due to the vaginal manipulation, or to the laparotomy. There

were no deaths as a result of infection in our series.
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Table X.—Subsequent Pkegnancies

A—Allowed to Continue

FUTURE
TIME INTER- CONTRA- CHILD- PRE-
VAL SINCE CEPTION BEiVRING MATURE

THERAPEUTIC PREVI- PERMA- OR
ABORTION OUSLY NENTLY TERM

COURSE

SPONTA-
NEOUS
ABOR-

STERILI-

ZATION

YR. MO. ADVISED FOR- DE-

BIDDEN LIVERY

1. Eenal disease 1 0 Yes Yes 4

2. Severe pre-eclampsia 4 0 No No -I

G 0 No No
3. Severe pre-eclampsia 2 6 No No +

4. Eheumatic heart 1 2 Yes Yes

disease 2 9 Yes Yes f

5. Congenital heart dis-

No
f

ease 3 3 ? -I -f

G. Pulmonary tubercu-
o
O G Yes Tempo- +

losis rary

(2 yr.)

7. Pulmonary tubercu- 0 9 Yes ?

losis 4 0 Yes ? -f-

8. Pyeloureteritis 2 2 Yes No f

9. Pyeloureteritis 4 0 No No
Dead

+
7 0 No No

macer-
ated

infant

10. Pyeloureteritis 3 0 Yes Yes 4- +
11. Pyeloureteritis 0 9 Yes Yes 4-

12. Pyeloureteritis o
• > 0 ? No 4

5 0 No No 4
9 0 No No +

13. Pyeloureteritis 3 0 Yes Tempo- +
rary

(1 yi--)

G 0 No No 4
14. Hydronephrosis 3 G Yes Yes +
15. Hyperthyroidism 2 9 Yes Tempo- +

rary

(1/2
yr.)

IG. Hyperthyroidism
17. Premature separation

0 6 Yes No 4

of placenta 1 G No No +
18. Scoliosis 3 0 Yes No +

G 0 No Iso 4
19. Pregnancies in too

close proximity o
O 0 7 No +

Average time 3 8

B.—Not Allowed to Continue

METHOD OF PREVENTION

CASE INDICATION
“
TIME SINCE LAST
INTERRUPTION

YEAR StONTII

PRIOR TO
INTER-

RUPTION

CONTRA-
CEPTION

AFTER INTERRUPTION

COKTItA- STERILI-

CEPTION ZATION

7. Done Here
20. Renal disease n 10 4. -f

21. Renal disease 1 3 + I
22. Renal disease

•>
«» 0 + Refused

23. Hj-pertensive disease
o 0 + +

24. Rheumatic heart disease 0 10 + r
25. Constrictive pericarditis 0 8 4. 4.

2G. Pyeloureteritis 0 a
r 4-

27. Pyeloureteritis 0 -f- •f

28. P.sychosis 0 9 + ?

29. HyperthjToidism n 5 •f
4.

77. Done Elsewhere
30. Acute glomeruloncphriti < I 3 X 1

Average time 1 G
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AVhat is tlie obstetric history of paticiits after the interruption of a
pregnane.y? A partial answer is given in Table X.
In Table X, A, are represented 27 pregnancies, which occurred in 19

individuals. Five of these pregnancies were in four patients in ivhoni
the intention at the time of the therapeutic interruption was to end
childbearing permanently; four of these individuals were ‘subsequently
sterilized. The remaining 22 pregnancies occurred in fifteen individuals

in whom, despite the interruption of one pregnancy, it was thought
that future pregnancies might be permitted. In the 38 pregnancies

which followed therapeutic interruptions of pregnanc3’-, 23 living chil-

dren were bom, two spontaneous abortions occurred, one macerated
infant and one premature infant who died shortly after birth were
delivered, and 11 pregnancies, as shown in Table X, B, were interrupted

for the second time. Hence, eleven or 3.9 per cent. of the patients who
had a previous therapeutic interruption here required a second termina-

tion of pregnanejL In addition, as illustrated in Table XI, 12 other

patients, who had had a therapeutic interruption elsewhere, and three

who had had two therapeutic interruptions elsewhere, required an-

other termination of pregnancy for therapeutic reasons.

Tabi.e XI.

—

Repeat Tiieuapeutic Intei!i:uptiox.s

(Only the last done at New York Ho.spital)

CASE INDICATION

TlltE SINCE
LAST INTini-

p.uption

YU. MO.

PKEVENTION

pnioa TO IN
TEnr.UPTION

or PltECNANCY

AtTEIl IN-

TEP.RUPTION
UEMAIIKS

1. Renal disease 2 0 ? Contracep-
tion

2. Renal disease 3 0 ? 7

3. Renal disease G 0 1 Hysterectomy
4. Rheumatic heart disease 6 0 1 7

5, Rheumatic heart disease 1 0 ? 7

6. Rheumatic heart disease 7 0 Contracep-
tion

Sterilization

7, Rheumatic heart disease 4 0 Contracep-
tion

Sterilization

8. Rheumatic heart disease 5 0 7 7

Rheumatic heart disease 3 0 1 7 3rd Thera-
peutic in-

terruption

9. Tuberculosis 3 0 1 7

Tuberculosis 3 0 ? 7 .3rd Thera-
peutic in-

terruption

10. Tuberculosis 0 3 1 Sterilization

H. Tuberculosis 4 0 7 Contracep-
tion

12. Chronic bronchitis 9 0 7 7

1.3. P.syehosis 13 0 7 7

714. Vomiting 1 0 7

15, Vomiting 11 0 Contracep-

tion

Contracep-
tion

Vomiting n
•/ 0 Contracep-

tion

7 .3rd Ther.'i-

peutic in-

terruption

Tables X, B and XI show that 23 of our patients required a second

therapeutic interruption, while three needed a third. In all, 29 repeat

therapeutic interruptions were performed in 26 patients, an incidence

of 10 per cent. The shorte.st time interval between the therapeutic

interruptions was three months, the longest was 13 year's, while the

average was three and one-half ycam.



J. Cause of Death Same as the Indication for Therapeutic Interruption

1. Eenal disease 0 3 Uremia Not obtained

2. Eenal disease 0 11 Uremia Not obtained

3. Eenal disease 2 2 B.P. was 260/1G0,

N.P.N. was 91,

two weeks prior

to sudden death

at home.

Not obtained

4. Eenal disease 2 3 Sudden death Not obtained

5. Eenal disease 2 4 Sudden death Not obtained

G. Eenal disease
<>

> 4 B.P. was 225/150,

.
vision poor, urea

clearance 10%,
two months prior

to sudden death.

Not obtained

7. Eheumatic lieart disease 10
days

Ill C. Embolism
of both iliac ar-

teries with gan-

•grene of left leg.

Not obtained

S. Eheumatic heart disease 21
days

Decompensation
and fibrillation.

Mural thrombus of
left auricle and
renal infarcts.

9. Eheumatic heart disease 7 3 Class III C.

Fibrillation

Endocarditis

10. Eheumatic heart disease / 5 Class III C. Ee-
current d e c o m -

pensation for 9

years.

Not obtained

11. ilultiple sclerosis 0 4 Incontinent, could

not stand.

Not obtained

12. Hodgkin’s disease 1 3 Dyspnea due to

lung infiltration

Involvement o f
lungs, liver, dia-

phragm, jejunum

13. Breast carcinoma 0 3 Eecurrence over
left clavicle and
lung metastases.

Not obtained

II. Cause of Death Not the Same
14. Eenal disease 1

as the Indication for Therapeutic Interruption

0 Diabetic coma Not obtained .

(uremia exclud-

ed).

15. Polycystic kidneys 11 G Pneumonia due to Not obtained
T^-pc n pneumo-
coccii?.

IG. Vomiting of prcpnancr 3 8 Hj’pernepliroma Not obtained
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The only postoperative deaths in the series (Cases 7 and 8) occurred
in patients with cardiac disease, one of whom died of heart failure,

while the otlier died of bilateral embolism of tlie lower extremities.

Of the thirteen patients who died of the disease which -was the indica-

tion for the therapeutic interruption, six or almost half had renal

disease.

Summary and Conclusions

1. From September, 1932, to December, 1943, there were 280 inter-

ruptions of pregnancy for therapeutic indications at the New York
Lying-in Hospital. During tliis period, 46,861 pregnant women were
eared for, thus the incidence of interruption was 0.6 per cent.

2. Toxemia and cardiac disease accounted for 58.3 per cent of

tlie interruptions.

3. Because of newer modes of tlierapy, inteiiniption of pregnancy is

rarely necessary now in pyeloureteritis and in vomiting of pregnancy.

4. Forty-four or 15.7 per cent were performed in the Negro race.

Renal disease accounted for 68.2 per cent of all the interruptions in

the Negro race, wlule it was the indication for only 11.2 per cent of

the interruptions in the white race.

5. The average age was 25 to 35. Eight or 2.8 per cent of the

interruptions 'were performed in women imder 20 years of age.

6. The greatest number, 124 or 44.3 per cent, were performed in

the eighth to the tenth week.

7. At the time of interruption, 72 or 25.6 per cent of the patients

had no living children, 75 or 26.3 per cent had one living child, while

the remaining 133 or 48.1 per cent had two or more children,

8. Forty-nine or 17.8 per cent of the interruptions were performed

in the first pregnancy; 35 of these women never became pregnant again,

three had a second therapeutic interruption, while 11 had subsequent

pregnancies.

9. Pregnancj’ had been previously interdicted in 100 or 35.7 per

cent. Subsequent pregnancy occurred three times after previous steril-

ization, tAvo of Avhieh liad been done elscAvhere.

10. Two hundred and four, or 72.8 per cent of these pregnancies

Avere terminated by the vaginal route, Avhile a laparotomy Avas per-

formed in 76 or 27.2 per cent.

11. Tubal sterilization Avas performed in 98 or 35 per cent, Avhile 113

or 40.3 per cent Avere given contraceptive adAuce.

12. Thirteen or 6.4 per cent of the interruptions Avhich Avere per-

formed by the vaginal route Avere incomplete, and rupture of the uteras

occurred in three cases or 1.5 per cent.

13. One hundred and fifty-scA^en or 56 per cent of these operations

AA'ere performed under inhalation anesthesia, 102 or 36.4 per cent AA'ore

perfoi-med under basal and local anasthetics, Avhile 21 or 7.6 per cent

receh’cd avertin ane.sthesia.

14. Tavo or more days of fever oeeurred in 60 or 21,6 per cent, Avhile

163 or 58.2 per cent Avere afebrile.

15. Thirty-eight pregnancies occurred in 30 Avomen after a previous

pregnancy "had” been interrupted for therapeutic reasons; elcA^en of
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these were tenninated for the second time, while two spontaneous

abortions and 25 deliveries occurred.

16. Eleven or 3.9 per cent of the patients who had had a therapeutic

termination at the New York Hospital required an interruption in a

subsequent pregnancy. When we include those who had their first

therapeutic interruption elsewhere, 29' repeat terminations of preg-

nancies were done in 26 patients, the incidence thus being 10 per cent.

17. There were sixteen deaths; two of these occurred in the post-

operative period. Thirteen were due to the disease which was the

indication for the therapeutic interruption, while three were due to

other causes.

PREGNANCY IN A RUDIMENTARY HORN OF THE UTERUSp^

Frederick W. Mulsow, M.D., Ph.D., Cedar Rapids, Iowa

P REGNANCY of a rudimentary horn of the ulei'us is rare. A review
of the literature indicates that case reports are less frequent in re-

cent 3'oars. The serious nature and rarity of this condition, and the cir-

cumstance under which the present case was found, appear sufficient

reasons for the case report and brief review of the literature.

Williams Obstetrics^ makes the following statements concerning this:

"In 78 per cent of 84 eases collected from the literature by Keherer
in 1900, the proximal end of the rudimentary horn did not communicate
with the uterine cavity, so that in them pregnancy must have followed
external migration of the spermatozoa or of the fertilized ovum. Rup-
ture often occurs in the first 4 months and may lead to death from intra-

peritoneal hemorrhage. This re.sult was noted in 87, 47.6 and 5.5 per
cent of the cases collected by Sanger, Keherer, and Beckmann, re-

spectively, in 1884, 1900 and 1911.” In Principles and Practice of Ob-
stetrics, DeLee- makes the following comment: "Llauriccau and Vassal
in 1669 recorded the first case, and now over 100 have been described.”
Curtis'’ in his textbook says: “Bicornate uterus with one or the other
rudimcntai-y and partially hollow is said to lie a common form.” Davis'*

says that "pregnancy in a rudimentary horn is an exceedingly rare

condition.”

After I’eading these statement.s, one is impres.sed with the fact that a
recent review of this condition has not appeared, and only a few case
reports are noted in American literature. It seems that the mortality
in the early case re])orts was high, and they Avere, therefore, reported.
In recent years, improved surgical mea.sures have reduced the mortality
and apparently the number of case reports. The diagnosis is usually
made at the time of operation or at autopsy, as occurred in the present
case report.

With the aid of the librarian of the Iowa State IMedical Library at

Des Moines, I have been able to reAucw the records of 9 ease rejiorts.

which have licen reported since Beclcmann’s revicAV in 1911. The present
review is given in tabular form, and includes only a few remarks con-
cerning the most interesting points in each. There were no deaths
among these 9 case reports, but there ivere many complications and a
few near deaths. There Avas a microsco]>ic lumen between the I’udi-

mentaxy liorn and the cavitA* of the uterus in onh* tAvo of these.

(Table I.)
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Table I. Reports of Pregnancy in Rudimentary Horn op the Uterus

author

Scott, E., and For-
man, J. : Am. J.

Obst. 73: 470,
1916.

Lahman, A; H.,
Kilkenney, G. S.,

and l^fietus, A. C.:

Am. j. Obst. &
Gynec. 42: 534,
1941.

AGE AND .SITE ' RE.MARKS

45, Right side Cramps for 2 weeks at term. No more
Full-terra twins. cramps or life felt. Had 2 babies before

this, two shortly afterward, then 3 miscar-
riages, and 9 years later a baby. At. op-
eration for mass present 20 years found
bones of twins in the rudimentary horn.

26, Right side. Uterus small at term. Friedman positive
Full-term twins. and waited 0 weeks. No more fetal mo-
Small canal with tions. Negative Friedman, positive x-ray.

uterus. At operation macerated twin females in
rudimentary horn.

Humpstone, C. P.

:

Surg., Gjmec. &
Obst. 31: 505, 1920.

Ibid.: Case II.

D’Arcy, C. E.:
M. J. Australia 2:

373, 1925.

Stabler, F.: New-
castle M. J. 2: 117,
1931.

Noke.s, J. M.: Am.
J. Obst. & Gynec.
28: 250, 1934.

Rutherford, R., and
Morgan, .T.: Lan-
cet 2: 1337, 1934

Guerrant, E.: S.
' Clin. North Ameri-

ca 15: 537, 1935.

Present case

30, Left side.

Ruptured at 4
months.

21, Right side.

8th month.

35, Left side.

Full term.

Age not given.

Left side.

8th month.

19, Left side.

6 months.

35, Right side.

Full term.

33, Eight side.

5th montli.

Small lumen to

uterus.

Sudden severe pain. At operation for ec-

topic pregnancy, ruptured pregnant rudi-

mentarj' horn of uterus found.

Eclampsia at 8 months. Attempted vaginal
section failed and removal of uterus
%vith rudimentary horn made a difficult

operation.

Few pains and bleeding at term. Pecame
ill 3 weeks later ndth fever and vomit-
ing. Large left pregnant and small right
rudimentary horn found at operation.

Two previous premature births. Pains be-

gan at 8th month. Medical induction of
labor failed. Normal pregnancy 2 years
later, and could not deliver previous fe-

tus. Operation 2 months later found
pregnant rudimentary horn.

Abortionist tried to interrupt pregnancy at
5 months and again at 6 months but
failed, fetus killed. At operation 2
months later, found true condition.

False labor at term with death of fetus.

Induction of labor failed, sep.sis de-

veloped and patient .sunuved difficult op-

eration on rudimentary horn pregnancy.

Normal pregnancy to 5th month, when
slight bleeding occurred. Friedman test

negative. Author thinks she is lucky to

be alive after so long delayed operation.

31, Left side. Sudden death at 41^ months.

5t)i month.

Case Report

]\Ir.s. L. Gf., aged 31, married 5 ycai-s, had been pregnant about 4^2

months, and had been seen last by her physician about 6 weeks pre-

viously. The county attomey of a neighboring county about 60 miles

distant called me one evening and asked if I would come there and make

the necessary postmortem examinations in a death that had occurrcfl

there under suspicious circumstances. On account of the medicolegal

aspects of the case and gas rationing, this request was refu.sed. I^ater

that night he called again and agreed to bring the body to Cedar Rapids.

As county coroner’s pathologist of my own county, I felt somewhat

obligated\o help clear up the cause of death in this ease, and ai-ranged

to make the neeessaiy examinations the next day.

The woman living in a “trailer house,” had enjoyed good health

during her pregnanev and had last .seen her physician 0 weeks pre-

viouslv at 3 months. On this particular morning, she did not feel well

and asked her husband to stop the radio jirogram, while he went out to

do some morning chores. When he returned 15 minutes later, he found
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her dead in bed. He called in a neighbor, Avho called a funeral director.

He asked who her physician was and found that she had not seen a

physician during the last six weeks. The county coroner and county
attorney were not satisfied with this stoiy and ordered an inquest

and an autopsy.
The necropsy revealed that her death was due to intraperitoneal

hemorrhage. There was slightly more than 2 liters of lilood clots and
bloody fluid in the abdominal cavity. A male fetus 19 cm. long and
weighing 178 grams was found in its sae, and the placenta was attached
to what was at first thought to be a ruptured Fallopian tulie, but which
upon further investigation, proved to be a rudimentary horn of the

uterus.

Fig. 1.—Uteius with left ludimentary horn luptoied, and ovary and tube attached.
Right ovary and Fallopian tube m noi mal position.

Autopsy Report .—The uterus is 12 cm. long. The rudimentary horn
is ruptured and the fetus and part of the placenta have escaped into

the abdominal cavity. The rudimentary horn is 12 cm. long by about
8 cm. across. It is attached to the lower left side of the uterus by a

pedicle about 15 mm. across. J\Iicroscopic sections of this base of the

rudimentary horn failed to reveal any lumen connecting the cavity

of the rudimentary horn witli the cavity of the uterus. The right tube
and ovary are in the normal position. Tlie left ovary is 6 bj'^ 4 cm. by 1

to 2 cm. thick. It contains a corpus luteum 15 mm. across. The left

Fallopian tube is 10 cm. long by 4 to 7 mm. across. It opens into the
base of the I’udimentary horn. The relations between the rudimentary
horn and the uterus and ovaries are shown in Fig. 3.

Comment

Any one obstetrician probalily will see not more than one case of this

kind and many have not seen one in many years of practice. A rudi-

mentary horn of the uterus may be found more often bj’^ surgeons and
gynecologists, who by its timely removal, may prevent sudden deatli

later or difficult obstetric conditions.

It has been estimated from textbooks that 90 per cent of rudimentary
horn iiregnaneies rupture about the fourth montli, and may result in

sudden death from intraperitoneal hemorrhage. The i-emaining 10
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per cent may go to term and cause considerable trouble and result in
the death of the fetus. In the present review, four of nine cases reported
went to term. The cases reported in recent years have been the cause
of considerable surgical and diagnostic difficulties, and the authors
have reported them for the benefit of others. One was left in place for
20 years, and_ another for 2 years, before the diagnosis was made. An
abortionist failed in two attempts to deliver the fetus. Twins occurred
in two instances.

Summary

The sudden death of a woman in the fifth month of pregnancy, due to
the rupture of a pregnant rudimentary horn of the uterus, is reported.
This report with a brief review of recent American and English lit-

erature is given to call attention of g3mecologists and obstetricians to
the dangers and complications of this condition.
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POSTOPERATIVE VESICO-UTERINE FISTULA

Robert T. Frank, A.M., M.D., New York, N. Y.

M rs. M. B., aged 47 yeai’s, was referred to me for vesicovaginal

fi.stula with total leakage of urine.

The histoiy was that in October, 1943, a curettage, high amputation

of the cervix, and anterior and posterior colporrhaphy had been per-

formed for reetocj'stocele and first degree prolapse. The day following

operation it was noted that all urine escaped from the vagina.

I saw the patient five months after the original plastic operation had

been performed. The repair of the prolapse was excellent. The in-

troitus was small, good perineum, no cystocele, the uteims high, ante-

flexed, cervix amputation flush with the vault. A steady stream of

urine oozed from the external os.

A metal catheter through the urethra .showed the bladder empty and

contracted. A probe passed thi’ough tlie external os eventually was

maneuvered through the fistula, 2 inches above the vaginal vault (cervix

amputated), and then came into direct contact with the catheter in the

bladder.

I considered it unjustified to plug and .shut off the vagina with a

rubber bag and then to distend the bladder in order to visualize the

site of tlie fistula through a cystoscope. This procedure might have

forced fluid through the Fallopian tubes into the peritoneal cavity.

At operation, one week later, it was found that the uterus would not

budge or descend on volsellar traction. The cervix was fixed faii’ly

close to the symphysis pubis. A deep Schuchardt incision extending to

the ceiwix Ava's made on the left side. An inverted T-incision through the

muco.sa of the short anterior vaginal wall, hugging the anterior Avail of

the uterus closely, was made. By sharp dissection the separation was
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tumieled upward, the tissues proving semicartilagenous in consistency.

A transverse tear into the bladder was made, hj^ accident, immediately

behind and below the internal urethral meatus. Painfully and slowly

the dissection was carried upward, never obtaining a tunnel more than

IY2 inches wide until, at 2 inches above the cervix, as the probe had
shouTi, bladder, and corpus were fused in the midline. This area was
almost inaccessible. With a scalpel a thin ovoid area was cut out of the

anterior wall of the uterus. Tlie fistula was situated in the center of

this uterine patch. AVith great difficulty two sutures of No. 0 chromic

catgut were passed tlirough the bladder muscle and fascia as well as

through the patch, thus adequately inverting tlie bladder defect. The
uterine end of the fistula was disregarded. Next, the transverse hole

in the bladder, which had been made during my approach, was closed

mth interrupted catgut sutures, and the vaginal mucosa approximated
without drainage. A permanent mushroom catheter was inserted into

the bladder. Finally, the Schuchardt incision was closed. The patient

made an uneventful recovery, was discharged on the sixteenth day with
full continence and control.

Fig. 1.—Operative exposure of fistula. Bladder and uterus separated. Tear
into bladder resulting during liberation. 3, Vesical and uterine openings of fistula
after cutting across fistulous tract. 5, Schuchardt incision.

Fig. 2.—Diagrammatic sagittal section of pelvis. The vesicovaginal septum has
been entered by means of sharp dissection up to the fistulous tract. J, Ribbon re-
tractor anteriorly. 3, Schuchardt incision, a. High perineal body before operation
which was restored as a final step in the procedure.

Comment .—The possibility of injuring the bladder arises whenever
this viscus is separated from the uterus, either from below or above.
The .danger is minimized by keeping close to the uterus and finding the
loose layer of areolar tissue which binds uterus and bladder to each
other. If the bladder has been injured, it must be repaired at once and
kept at rest and contracted by means of a permanent catheter for from
eight to ten days. Less avoidable is necrosis, due to ischemia following
radical hysterectomy in which branches of the vesical arteries have been
tied. Drainage gauze must not touch the bladder; rubber dam, on tlie

other hand, rarely if ever, causes necrosis. This case is reported because
of the unusual technical difficulties resulting from antecedent plastic

repair.



CARCINOMA FOLLOWING PREGNANCY WITH SPONTANEOUS
CURE

William Levine, M.D., F.A.C.S., and Samuel Weiner, M.D.,

Brooklyn, N. Y.

(From the Deimrtment of Obstetrics and Gynecology, Beth El Hospital)

Diffuse carcinoma of the peritoneum and mesentery is generally
metastatic. It is usually inoperable because of its extensive spread

and involvement of adjacent organs. Occasionally deep x-ray therapy
jnelds palliative relief, but actual elimination of the lesion and complete
recovery are rare. Ewing states that there has been no case of spontane-
ous cure of carcinoma reported in medical literature. An instance in

which intraperitoneal carcinoma was found at operation, and found ab-

sent on later laparotomy and biops3’', is of unusual interest.

Gr. M., a 34-3"ear-old primipai’a was delivered spontaneous!}' after a
short labor, on Nov. 22, 1939. -Her pregnancj'- had been normal in

eveiy respect. Her previous medical history was negative except for

an appendectomy in 1932. Her immediate postpartum course was un-
eventful, and she was discharged from the hospital on the tenth day.

.Soon after her discharge from the liospital she began to complain
of colicky pains in the upper abdomen, wealoiess, fatigue, epigastric

fullness, nausea and vomiting, anorexia, frequency of urination, and loss

of weight. These sjunptoms became gradually worse, and on repeated
examinations the onl}^ plysieal finding was a small, tender pedunculated
fibroid attached posteriori}' to the uterus. She was advised to remain
under observation because of the above symptoms and findings. She
was seen again three and a half months later, still complaining of the
above s}Tnptoms. In addition to the pelvic findings described above,

there was a large, tender, fixed mass in the midabdomen, not connected
with the pelvic tumor. The liver was also enlarged and tender.

X-ray study of the gastrointestinal tract at that time revealed no
evidence of gastric or duodenal ulcer or a new growth. A mass density

in the right upper quadrant, which Avas extracolic and extrarenal, Avas

suggested.

She Avas admitted to the hospital four months iio.st partum, and upon
laparotomy it AA'as found that there aauis free hemorrhagic fluid in the

peritoneal caAuty. The INer Avas enlarged and nodular and the seat

of munerous metastatic nodules. There Avere multiple implants on the

peritoneum and in the omentum. Thei-e AA^as also a large, firm mass
im^olAung the gastrocolic omentum and the transA’^erse colon. It Avas

not possible to sa}' AA'hether tliis ma.ss arose from tlie lumen of the gut.

The uterus Avas the seat of tAvo pedunculated fibroids, and both oA^ries

Avere studded with peritoneal implants. Several implants Avere taken

for biop.sy. attempt AA^as made to take a liver biopsy, but Avas

abandoned because of extensive friability and marked bleeding.

Microscopic sections revealed lymph nodal tissue replaced by masses

of atypical and hypertrophied tall cuboidal or polygonal epithelial

cells which in places form sugge.stions of glands, and occasionally con-

tained small mucuslike globules. The.se cells had large hyperchromatic

vesicular nuclei and mitotic figures of both regrilar and irregular types.

Pathologic diagnosis Avas meta.static adenocarcinoma.

The immediate po.stoperatiA'e course vras very .stoi-my. She Avas

markedly di.stended and vomited ;
the temperature Avas pei-sislently ele-

778
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vated, the pulse poor, and outlook grave. After several days the dis-

tention diminished, the temperature declined, food was tolerated, and
she appeared much better. The abdominal wound healed by primaiy
union and she was discharged on the fourteenth postoperative day.

When seen two weeks later she complained of headaches, weakness,
vomiting, and exhaustion. The abdomen was distended, tender, and
presented evidence of free fluid in the peritoneal cavity. The liver was

Fig:. 1.—Low -power section of abrosed omentum containing a highly cellular tumor
whose cells aie arianged in cords suggestive of incomplete gland formation. Speci-
men was ienio\ed at first operation.

Fig. 2.—High-power section of Fig. 1, composed of polygonal epithelial cells
with hyperchromatic nuclei and mitotic figures. Multinucleated tumor cells are also
present.
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palpable, and multiple masses were still felt in the abdomen. A few
weeks later the spasticity and tenderness in the upper abdomen still per-
sisted but the' masses were not felt, and the liver enlargement receded.
She still complained of some pain in the upper abdomen, but vomiting
had ceased, her appetite had improved, and she had gained 4 pounds.

Six weeks later she stated she had menstruated for the first time since
her delivery. She felt nen^ous, had .slight abdominal pain, and had
gained eleven pounds. There was still .slight tenderness in the upper
abdomen, but no masses were palpable. The liver could not be felt.

For the next year she remained under obseiwation and continually
showed improvement. Her weight, although remaining stationaiy, was
nonnal

;
her menses were regular, and she had no complaints.

In April, 1943, three years postoperative, she was found to be preg-
nant, but because of her previous hi.story and findings, .she was admitted
to the hospital for study and consultation. The surgical, medical, and
pathological departments were consulted. In view of the previous his-

story and operative findings, the.y all advised termination of the preg-
nancy by abdominal hysterotomy and sterilization.-

Fig. 3.—Section of omentum removed at the .second operation .showing normal fat
ti.ssue and no malignancy.

At operation the liver edge was found to be regular and smooth.

There were a few soft adhesions between the omentum and the parietal

peritoneum. There were no implants on the peritoneum, omentum, or

other abdominal viscera. The uterus was enlarged, bluish, .soft, with

several pedunculated fibroids on its po.sterior wall and a larger de-

generated fibroid on the left .side. There were, in addition, numerous
subperitoneal elevations on the fundus of the uterus and suggestions

of peritoneal implants. Both ovaries and tubes were normal. Because

of these subperitoneal elevations, a total liystereclomy with bilateral

salpingo-oophorectomy was performed. Small pieces of omentum were

removed for .study. Microscopic study of the uterus, tubes, ovaries, and

sections of omentum revealed no evidence of carcinomatous degenera-

tion. 'The po.stoperative cour.se was .smooth and uneventful. The pa-

tient, was discharged on the fourteentli postoperative day.

She has since been seen on several occasions and e.xcept for .slight

menopausal s.^rniptoms has no other complaints. At the present time

there is no erfdence of recurrence of the neoplastic lesion found four

and a half years ago at the first operation.



LEVINE AND WEINER: CARCINOMA FOLLOWING PREGNANCY 781

A.

Fig. 4.

—

A, Hemisection of left ovary removed at second operation with corpus
luteum verum. B, Hemisection of right ovary removed at second operation showing
a normal functioning ovary witl\ multipl'C follicular cysts. In neither ovary was any
malignancy present.

Discussion

There is abundant experimental evidence in animals suggesting that

persistent estrogen therapy produces atypical cancerous and preeancer-

ous lesions of the accessory genitalia. Tliere are also reports of the

production of cancer of the lireast in the human female by indis-

criminate use of massive doses of estrogenic substances. Tlie prevalence
of genital and breast cancer in tvomen past the menopause is explained
by Allen as due to the continuous abnormal stimulation of estrogen, un-
opposed by progesterone, which ceases to be secreted at the climacteric.

Some investigators maintain that pregnancy causes cancer of the
cervix to groAv veiy fast and invade the l^miphatics, but others, such
as Pranlf, and Peller and Emge hold an opposite view, hlankin claims
that pregnancy retards existing carcinoma of the cervix and breast.

DeLee and Greenhill state, on the other hand, that the termination^ of
pregnancy by birth or abortion significantly increases neoplastic grovdh
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and that during pregnancy progesterone checks the carcinogenic action

of estrin. They also maintain tliat after the end of pregnancy, estrogen
acts unopposed to promote the growth of the lesion because the titer of

progesterone is markedly diminished. This explains the extensive
growth of the lesion in this ease .soon after delivery^ hut it throws no
light on its subsequent spontaneous disappearance as demonstrated by
later laparotomy and clinical observation.
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PREGNANCY AFTER RENAL BIOPSY IN HYPERTENSIVE
DISEASE

R. S. SiDDALL, M.D., Detroit, Mich.
(From Earper Eospital and Wayne University College of Medicine)

Although the final kidney changes associated witih death from
hypertensive disease and its complications are rather Avell estab-

lished, Imowledge of the intervening .steps has been largely lacking. Re-
cently, hoAvever, studies'*" of renal biopsy material have given a better

understanding of the actual kidney picture in the various grades or

stages of hj'pertension. As one example of the importance of these

observations, it has now been reported that in at least some eases the

va.scular changes are pz’imaiy outside of the kidneys, thus indicating that

true essential hypertension without renal changes does exist. Also, even

when the kidney vessels them.selves are involved, it has been shown that

there may be at first no demon.strable renal parenchymal or functional

alterations. Moreover, there is some reason to believe that the procedure

for obtaining renal biopsy material, being reasonably safe, may offer

valuable additional infoi’mation as a guide in .surgical treatment of

hypei’tension.

It was in .such a patient who had been investigated for possible surgery

that pregnancy occurred, thus presenting the first instance, so far as

I have been able to determine, of pregnancy complicating hypei'tensive

disease with renal biop.sy findings. The ease report is of some interest

for its uniquene.ss. There is also the suggestion here that data accumu-

lated from this and other eases could conceivably in time establi.sh his-

tological standards for prognosis and treatment in hypertensive women
who'^become pregnant. These women make up a large group of obstetric

])atients, for many of whom all the tests devi.sed up to the present time

have offered little* more than the vaguast information regarding the out-

come to be expected.
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Case Report

Harper Hospital, No. 241491. The patient was 30 years old and had
been married five years, with no pregnancies. She was admitted to the

hospital March 16, 1942, with the histoiy of headaches beginning eight

years before and gradually becoming frequent and very severe. High
blood pressure had been discovered several weeks before admission when
a plysieian was consulted for sudden, sharp pain in the left side of the

chest. The past history was negative for infections or other causes of

hypertension. The patient’s father had lived to be 86 years of age.

Her mother died of dropsy and heart trouble at 56 3mars of age. Sev-

eral brothers and sisters were well, but one brother, 44 jmars old, was said

to have high blood pressure.

On admission the blood pressure was 205/120. The heart was slightlj"

enlarged, but sounds Avere clear and of good tone. Punduscopic examina-
tion showed no neuroretinitis. Some of the retinal arteries Avere tor-

tuous and smaller than usual Init not definitelj^ constricted. The veins

Avere rather full, but there Avas no arteriovenous nicking. Otheinvise the

physical findings Avere unimportant.
All the usual laboratoiy tests as Avell as manj' special studies Avere

made, Avith results of the more important ones as folloAvs: The Kahn
test AA’as negative for s.vphilis, and a chest x-raj^ shoAved onlj’’ slight

cardiac enlargement. Urinalyses Avere all negative for albumin and
glucose, and specific gravity varied betAA’een 1.018 and 1.030. A com-
plete blood count gave normal findings. Pasting sugar aa^s 0.115 Gm.,
nonprotein nitrogen 40.2, and later, 33.8 mg., and chlorides as NaCl,
495 mg. per 100 c.c. of aa^ioIg blood. The total serum proteins AA^ere

6.16 Gm., the albumin being 4.41 and globulin 1.75, thus giving an
albumin-globulin ratio of 2.5 to 1. Blood urea clearances (110 and
119 per cent) indicated normal function. In a cold pressor test AAoth

immersion for ten minutes, the maximum elevation of blood pressure
occurred in tAA'o minutes from an initial 204/128 up to 224/128. Pour-
teen minutes after immersion the tAAm readings AA'ere 200/130. Nitro-

glycerin, %oo gi’ain, under the tongue caused a maximum drop of blood
pre.ssure in fiAm minutes to 188/132’ from 206/130. Cystoscopic exam-
ination, AAnth ureteral catheterization, Avas entirely negative except for
slight constriction of the left ureter, and a retrograde pjmlogram shoAved
no x-raj" cA'idence of urinary tract abnormality.

On March 16, 1942, through an incision in Petit’s triangle the loAver

pole of the right kidnej'" Avas exposed by Dr. P. C. Cole, and a biopsy
specimen obtained Avith the special punch designed bj'- Dr. T. N. Horan.
Various stains of sections from this tissue showed arteriosclerosis of
all arteries and arterioles. There Avere, lioAA'ever, no necrotic areas and
no demonstrabty definite glomerular or tubular elianges although there
was some question regarding the tubular epithelium in certain areas.

According to the descriptions of Castleman and SmitliAvick, the picture
was that of moderatety advanced renal vascular disease and Avas com-
parable to their Grade 2 (Pigs. 1 and 2).

After discharge from the hospital there Avas onty one menstrual iieriod,

AA^hich began April 24, 1942, and on August 11 the uterus was found
to be enlarged to the size of fourteen, to sixteen Aveeks ’ pregnancy. At
that time the only finding of importance aa^s a blood pressure of 220/135.
In vieAA' of the dangers anticipated, interruption of pregnancj^ Avas

advised, but this Avas refused.

The pregnancj" progressed uneventfulty, except for persistence of the
hypertension and headaches, until about the beginning of the tliirtieth

week. Total Aveight gained Avas 14 pounds. On Nov. 14, 1942, albu-
minuria Avas noted for the first time. This increased from slight to
marked degree, and many hyaline casts had appeared by November 18,
although the systolic blood pressure remained around 220. After ad-
mission to the hospital on November 20, the ordinaiy and special tests
AA^ere repeated Avith essentiallj^ normal results in most instances. Whole
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blood iioiiprolein nitrogen varied between 26.5 and 33.8 mg. per 100

c.e. and was 28 mg. on the day of delivery. The plasma COo volume

per cent was 52 and the blood cholesterol 277 mg. per 100 e.c. Total

serum proteins were 5.0 Gm.
;
the albumin being 3.3, and globulin 1.7,

thus giving an albumin-globulin ratio of 1.9 to 1. Urea clearance was
well within normal limits. One appreciable deviation from normal was
found in the irhenolsulfonphthalein test in wdiicli the first 15-minute

elimination was reduced to 15 per cent. Also, the eyegrounds now'

showed definite nicking of the veins, but no neuroretinitis.

Tire course in the hospital was marked by an initial slight low'ering

of blood pressure to 205 systolic, but with return after a few days to

readings varying from 220 to 235. Albuminuria continued, and along

witli this occurred hyaline and granular casts in increasing numbers.

Headaches now' became progressively w'orse until by the end of a w'eek

the patient complained of almost constant pain in the head w'hieh w'as

so intense as to greatly interfere with sleep. Vomiting also became
frequent. In view of these distressing and alarming symptoms delivery

seemed urgent, and in tlie interests of the premature child, cesarean

section w'as decided upon.

On Nov. 28, 1942, classical cesarean section was done under general

anesthesia. Sterilization had been .suggested but was refused. The
child, a 4 pound 1 ounce male, was in good condition at birth but died

of prematurity and atelectasis after forty-nine hours. Kecovery of the

mother from the surgical standpoint was uneventful. The placenta

showed no infarcts of appreciable size or any other abnormality. It

is noteworthy that at the time of operation the kidneys seemed to be

of normal size and shape, and there was no palpable evidence of supra-

renal tumor.

After an immediate postoperative drop in blood pressure, the former
levels of 220 to 235 systolic soon returned and were maintained during
the stay in the hospital. Albuminuria gradually diminished until only

a trace of albumin w'as present. An outstanding change was the

complete relief from headaches wdthin forty-eight hours. On the fourth

day post partum the left retina was found to have a definite exudate
below' the macula, as well as more marked nicking of the veins and
occlusion of a few of the vessels. Examination during the next 23

months showed somewhat higher blood pressure levels (250/155 on Oct.

30, 1944) with slight albuminuria and occasional hyaline casts persisting.

This case tends to confirm the previously debatable but yet commonly
held clinical opinion that essential hypertension (without Iridney

changes except for arteriosclerosis) is lilcely to go on to renal functional

impairment when complicaled by pregnancy. It also adds some w'eight

to the belief that, in addition to the immediate dangers, these patients

are usually left w'orse off by the pregnancy; even though, as in this

instance, emptying of the uterus is instituted with the early signs of

renal parenchymal involvement. Much less definite, but in accord w'ith

our experience, is the suggestion here that these patients wall do w'ell

with operative intervention, pi’ovided it is undertaken before the onset

or early in the development of renal insufficiency.

Grateful acknowledgment is made for the valuable advice and assistance of Dr.
H. A. Freund, Dr. A. H. Price, and Dr. WT. B. Cooksey of the Department of Medi-
cine, Harper Hospital.
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A DEMONSTRATION MODEL FOR UTEROTUBAL
INSUFFLATION-

I. C. Rubin, M.D., P.A.C.S., New I^obk, N. Y,

I

N RESPONSE to the need of demonstrating: to medical students and
physicians the method of uterotubal insufflation, the present Avorking

model has been developed. It has undergone several stages of improve-
ment. In its present form it consists of three major parts constructed
out of three plastic media

:

1. A translucent posterior section, cast in cellulose acetate, %2 inch
thick, represents the abdominal viscera in natural size and is painted
approximately in their natural colors.

2.

An anterior section formed of plexiglas represents the peritoneal
cavity, and consists of a double-Avalled water container or jacket % inch
thick Avhieh is clear and transparent. Its shape is modeled after the
contour of the abdominal Avail and the underlying viscera. A narroAV
space oeeupjdng its major portion is expanded somcAvhat aboA'^e Avhere

, it is closed bj'’ a transverse bar at the IcA’^el of the natural diaphragm.
It is provided Avith a .spout through AAdiich Avater or mineral oil can be
introduced to act as the medium through AA'hich COo is percolated. The
loAA^ennost portion of the Avater jacket is expanded to contain the uterus,

tube.s, and oA'aries, and conforms to the configuration of the female
pelvis. At the pelvic brim the inte.stines haA^e been artificially modified
so as not to obscure the genital organs Avhieh are transilluminated by
means of an electric light placed behind the supporting display panel.

The loAA'cr pole of the expanded plexiglas chamber is perforated at an

angle to alloAv the cervix to project into the vaginal canal.

3.

The external genitalia (A'ulva) are caiwed out of .solid Incite hol-

loAA^ed out at its center to represent the vagina, AA'hich permits the in-

troduction of a small-sized speculum. The uterus and adnexae are east

in cellulose acetate; the cervix is held in place by tAV’o plexiglas col-

larettes on the inside and outside and cemented by a Avaterproof com-

pound.

Note.—The year 1945 marks the twenty-fifth annivensarj' of the emplo3'ment

of tubal insufflation for diagnostic purpo.se.s. TJic first trial was made in tlie x-raj'

department of the Mt. Sinai Hospital. In this woman the abdominal wall was

seen bj' those present to rise and the conclusion was reached that the gas (oxj-gcn)

must have entered the peritoneal cavitj- via the uterus and through the Fallopian

tube.s, producing a subphrenic pneumoperitoneum in that patient as demonstrated

later bj- the x-ray films. The use of oxygen gas was found safe and harmless

but, later, carbon dioxide was substituted as being even safer and more rapidlj' ab-

sorbed. This first patient upon whom the method was tried became pregnant within

two months and further experiments were made to determine the tolerance, the

amount of gas nccessar.v, the pressure under which it was introduced, the possibility

of infection, the danger of embolism, the interpretation of the findings and their

reliability in diagnosis, as well as the indications and contraindications.

The first full report was made in 3920 and was based on 55 cases. Other observers

supplemented this b.v accounts of their own experiencc.s, and Dawson Furnis.“, in liis

paper publi.shed in 3921, applied to the procedure the name of its originator, and it

is now widelv known as the Rubin test. Modifications and improvements, with

combinations of kymograph tracings and other features have marked the progress in

this field of an outstanding contribution to American gj-necologic practice.

T/ic Editor.

•Made by The Difiplayers, New York, N. Y.
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A metal uterine cannula is firmly cemented into the cervical canal
which communicates with a hollowed-out uterine cavity. Two metal
tubes are channeled through the Fallopian tubes as far as the fimbriated
ends in order to allow the CO, to pass into the water chamber. The
outer end of the cannula is fitted with a stopcock to prevent the water or
mineral oil from leaking.

The model as it stands is light, portable, and durable, having the

advantages of plastics, which are superior to plaster models or those

made out of papier-mache or glass. It withstands rough usage better

than plaster anatomy models, which, besides lieing hea^y, are extremely

fragile. A compact folding arrangement on the back of the displa}’-

panel makes for easy setup and supports the model at exactly the correct

angle. Here also a small hinged door provides easy access' and free

ventilation for the light which illuminates the viscera. By means of a

chromium reflector the light is especially concentrated upon the uterus

and tubes.

The illumination from behind the genitalia is re-enforced by a light
shining from above. Their combined effect brings out the colors of
the abdominal viscera and highlights the gas bubbles as they rise to-

ward the diaphragm in the transparent anterior water container. The
effect thus produced resembles satisfactorily what actually takes place
during clinieal uterotubal insufflation.

To opei’ate the demonstration model it is necessary to set the clinical

insufflation apparatus at a higher level than the uterine cannula in or-

der to prevent regurgitation into the inflow tubing. Tlie reduction

valve of the insufflation apparatus is set at 15 pounds’ pressure. The



788 AJIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY

speed-regulating valve is gauged to deliver 60 c.c. per minute. The
inflow glass stopcock is now opened, followed hy opening the metal stop-
cock connecting tlie uteriiie caimula, when CO.. Avill be seen to pass up
in bubbles from the flmbriated ends into and through the liquid Ailing
the water container. As the model is tilted at an angle of 45 degrees
or more, the gas bubbles are seen to rise toward the diaphragm where
they collect in a fashion simulating a subphrenic pneumoperitoneum.
The level of the diaphragm is simulated by placing a dark cardboard
which is bent over tlie anterior aspect of the model at the level of the
mid-portion of the liver.

In order to reproduce tlie different graphs eliaracleri.stic of patency,
nonpatency, spasm, and partial patency of permeable slrictin-es, a screw
clamp (IMurphj^ type) is attached to tlie rubber tubing near its in.sertion

into the uterine cannula. To demonstrate tubal patency it is only neces-

sary to allow the CO^ gas to pa.ss through the tube system until the bub-

ble.s appear at one or both fimbria. As the ealibei- of the metallic tubing

within the Fallopian tubes is different, the COo will be seen to e.scape

through the wider tube. To demon.strttt<> tiiha] patency on both .^-ides

it is only neec.ssary to tighten the clamp momentarily, tlhis increasing

the pressure Avhicli is sufficient on releasing the consti-iction to force the

mis also through the narrower-ealibered metal tubing. Both fimbria

vVll tlien be seen to emit CO^ gas bubbles. The .same thing can be ae-

compli.shed bv momentarily increasing the speed of flow. To demon-
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strate the rhythmic oscillations commonly ol3served. in iiormal tubal
patency and function, the clamp may be tightened and relaxed inter-

mittently 3 or 4 times per minute. To reproduce the kymographic
tracing characteristic of tubal nonpateney, the clamp should be tightened >

till the pressure is 200 mm. Hg. The inflow glass stopcock is closed for
several seconds and then the clamp is released, thus producing a sharp
drop of pressure to zero.

Spasm may be imitated by tightening the clamp till a pressure of 140
mm. Hg or higher is recorded on the kymograph, when it is relaxed till

the pressure drops to 60 from 80 mm. Tig followed by intermittent

tightening and relaxing the clamp, which reproduces rhythmic oscilla-

tions as met in normal tubal pregnancy.

To demonstrate the effect of tubal strictures or adhesions with partial

permeability, it is necessary to tighten the clamp till the pressure rises

to 150 mm. Hg or higher, and then relax the clamp slightly, allowing

the pressure to drop gradually without producing oscillations.

The various effects now produced by hand can be achieved auto-

matically by an electrical device which will eventually be available.

I wish to acknowledge my indebtedncs.s to The Displayers, to Dr. R. L, Dickinson,

Mr. Michael Brenner, and klr. Malcolm Steiner for their valnable help in the con-

struction of this model.

SURGICAL TREATMENT OF ABSENCE OF THE VAGINA

Report of Two Cases

Frank E. Whitacre, M.D., Memphis, Tenn., and

C. Y. Chen, M.D., Peking, China
(From the Department of Ohstctrics and Gynecology, and the Department of

Surgery, Peiping Union Medical College)

There should be llttle question as to the advisability of attempting

surgical correction of absence of the vagina in suitable cases. The
most common (as seen in China) and the most difficult to treat are those

of traumatic origin in which closure of the vagina is secondary to the use

of sharp instruments or the ill-advised instillation of strong, corrosive

substances into the vagina by untrained midwives, presumablj’ for the

treatment of dysmenorrhea. Congenital anomalies of the female genera-

tive tract vary in degree from complete absence of the entire tract to

minor defects. Clinically, the most common is alisence of the vagina,

in whole or in part, with a rudimentary cordlike uterus associated with

normal ovaries, uterine tubes, and external genitalia. Frequently, this

condition is not suspected until ])uberty, or even after marriage, as

illustrated by the two cases herein described.

Developmental anomalies of the female genitourinarj^ tract are en-

countered often enough so that their diagnosis and treatment demand an
understanding of normal embryologic develoiiment. As the genital and
urinary tracts are closely associated from the standpoint of both origin

and growth, it has long been recognized that anomalies in the one may
be accompanied by anomalies in the other. There is general agreement
that the cervix, uterus, and Fallopian tubes develop from fusion of the
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Miillerian duets, but disagreement arises concerning the embryology of

the vagina. The work of Koff^ and the morpliologj' of the various de-

grees of anomaly as seen clinicallj’’ indicate that the upper two-thirds

of the vagina develops from the lower portion of the fused Mullerian
duet,s, whereas the lower one-third originates from the urogenital sinus.

There is first division of the cloaca wherebj’’ the dorsal one-third becomes
the rectum. The ventral portion is further divided into three segments,

the middle one of which is loiown as the pars pelvina. The lower por-

tion of the vagina is formed from the sinovaginal bulbs and pars pelvina

of the urogenital sinus. Sleyer* lias convincingly shovm that the vaginal

epithelium is derived from the urogenital sinus b}’- means of invasion

and replacement of Mullerian duet epithelium.

Correction of this difficulty should be attempted in young women
with well-established seeondarj* sex characteristics who are married

or contemplate marriage. The difficulties encountered in the treatment

of this condition have stimulated much thought, resulting in the sugges-

tion of several operative methods. The purpose of all of these operations

is to open a passage between the bladder and rectum and to provide a

suitable epithelial surface. A classification into five groups according

to procedure is suggested. It should be mentioned that Dupuytren in

1817 is generally considered the first to have attempted the construction

of an artificial vagina.

1. Use of the Small Intestine.—^Baldwin® in. 1904 .suggested opening a

space between the bladder and the rectum into the cul-de-sac, A seg-

ment of the sigmoid colon or terminal ilium is then mobilized and vith
its mesentery pulled downward through tlie pelvis and a suitable open-
ing made and stitched to the outside .skin. The middle portion of the

ilium is brought dovuward, forming a double barrel cavity, later con-

verted into one bj* a pres.sure clamp. The continuity of the bowel is re-

established by ana.stomosis. However, Baldwin^ first performed the

operation in 1907 using the lower ilium as a .substitute for the absent

vagina.

In 1909 Mori® devised a method of using the terminal portion of the

ilium but pulled down one end of the mobilized segment. Difficulty was
encountered in approximating the inte.sline to the outside skin but the

result was satisfactoiy.

2. Use of the Eectum .—The operation devised by Schubert” is the best

knovm of this group. In 1911 he described his technique, which consists

of opening a space between the bladder and rectum. The rectum is dis-

sected fi-om the external sphincter, the coccyx removed from behind, the

rectum and sigmoid colon mobilized without opening the peritoneum,

and 5 inches of the rectum amputated without severing the blood supply.

The amputated portion of the rectum is raised into the artificial opening
and the distal end of the bowel pulled down through the sphincter and
stitched to the skin. This technique may have been based on that

of Sneguireff," who, in 1892, resected a portion of the rectum in con-

structing an artificial vagina, and on that of Popow® who further de-

veloped this idea.

3. Use of SJdn Flaps.—Se%'eral authors have suggested opening a

.space between the bladder and rectum and turning in skin flaps. The
operation devised by Graves* consists of utilizing the labia minora and

skin from the adjacent inner surfaces of the thigh to cover a gla.ss mold.

The pouch is then inverted into the previously dissected opening between

the bladder and rectum and secured by stitches.

An ingenioiLS and sueee.ssful tube flap operation was devised by Frank

and Geirt‘* in 1927. A tube flap was made from the inner surface of the
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thigh and the distal end gradually severed and finally inserted into a
prepared space betv^een the bladder and the rectum. The entire pro-
cedure required about tliere months’ hospitalization.

4. Use of Pressure .—The most common effect of pressure is from
cohabitation, which accounts for some of the shallow pouclies seen in
tliis group of women. Only a small depression is possible' and is

generally unsatisfactory. Palls^^ in 1940 described a new method. A
circular disk is cut and pressed imvard in the position of the proposed
new cavity. Epithelization is aided by making four small flaps from the
skin which are sutureed to the sunken di.sk. Healing is usually com-
plete in two weeks and depth is further increased by pressure with a
vaginal plug. This procedure maj' be repeated to secure further depth.

Frank^2 in 1941 suggested a nonsurgieal method of simple pressure
with glass tubes of graduated sizes. He has carried out this procedure
on nine patients.

5. Use of Vaginal Mold ^Yith or Without Skin Grafts .—Although he
had described his method two years previously, Wharton,^^ in 1940, re-

ported a series of twelve patients operated upon by seven surgeons. His
technique consists of opening a space between the bladder and the rectum
into which is inserted ^a form of appropriate size covered by a rubber
condom. The form may be of various materials but Wharton prefers

balsa wood. The patient' should wear the form for several weeks, or

until the new canal has been thoroughly covered with epithelium. He
believes that epithelization occurs from the edges of the introitus and
that grafts from the skin are not necessaiy.

Choice of Method

In the selection of a method of treatment for this anomaly the

safety of the patient must be considered more important than the

final result. Undoubtedly, the Baldwin operation has been highly

successful in some cases and has been enthusiastically recommended by
Judin^'* and bj’ Bodenheimer and Goldman.^® Prank,^^ however, in a

review of the treatment of this condition, mentions fatalities connected
with this operation amounting to 17.5 per cent, which he considers to

be loAver than the actual. Masson^® has been an advocate of the Bald-
win operation, having operated upon ten cases successfully, but more
recently he has performed the operation four times with two deaths and
is impressed with its danger.

In 1936, in Berlin, one of us (F. E. W.) had the privilege of seeing

three patients operated upon by the Schubert technique (two by
Stoeckel and one by Schubert) and although all three patients enjoyed
a smooth convalescence, the danger of the procedure could not be over-

looked. During the process of freeing the sigmoid colon by blunt dis-

section after the coccyx has been removed, there is ample opportunity to

damage one of the great blood vessels. Also, the danger of infection is

considerable and Prank mentions three deaths in 53 eases operated upon
by the Schubert method. We believe it unjustifiable to treat a condition
of no danger to the patient by a method carrying considerable risk.

The use of skin flaps turned in from the adjacent external genitalia

and thighs gives an opportunity for considerable scar tissue formation.
A safe procedure is the Frank-Geist operation reeentlj^ described by
Dannreuther,^" who successfully performed the operation and was favor-
ably impressed with the final result but considered the prolonged hos-

pitalization a disadvantage.

The Palls operation seems to be practical and to produce a good re-

sult but we have had as yet no experience with the method. The non-
surgical method of Prank, though time consuming, does not require hos-

pitalization and if a canal of suitable depth can be produced by this

simple method, it is to be recommended.
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As previous^ mentioned, tlie most common need for surgical interven-

tion of this kind in China is in patients with partial or complete stenosis

of the vagina resulting from trauma or the action of cliemieals. Many of

these patients have been so mutilated witli sharp liooks that the entire

floor of the bladder and the anterior wall of the rectum are torn out,

followed by extensive scar formation. The only possiliility in such
eases would be the Baldwin operation, but such extensive damage is hope-
less of adequate repair. We operated upon two less mutilated patients
with complete stenosis of the vagina due to trauma and elected to use a
method of inserting Thiersch grafts applied to a mold of suitable size.

As these two women were lost .sight of, the final results cannot be re-

ported.

A detailed report, however, of two cases of congenital ab.senec of

the vagina in which operation was perfoiTned will be given.

Fiff. 1.—Hardwood form, which we no longer use, was covered by a rubber condom.
A Thiersch graft was appiicd with outer surface looking inward.

Fig. 2.—Jlold of Pyrox glass which is more suitable th.an wood. The Thiersch
gnaft is applied directly to the glass with the outer surface looking inward. The
gl.ass form is 11 cm. long. 3.2 cm. wide in the middle, and 3 cm. wide at each end.
To protect the urethra, a groove is sunk at the open end—3 cm. by 1 cm. Gla.ss form
also permits observation of cpithelization without removing form.

Technique

The patient .should be prepared and draped for vaginal operation. A
transverse or crucial incision should be made between the urethra
and anus and blunt dissection begun superior to the rectovaginal

fascia. This is easily carried up to the eul-de-.sac, usually a distance

of about 11 or 12 cm. Bleeding points should be controlled.

At first a wooden form (Fig. 1) covered by a condom was used. A
split Thiersch graft from the inner .surface of the thigh should be cut,

applied with the outer surface to the mold and inserted into the pre-

pared cavity.

Several materials have been used for the construction of this type

of fonn. I\r.illeF® has warned against the use of some jilastie materials

which may liave disa.strous re.sults. Pyrex gla.ss was selected as the most

suitable material for the mold, being supei’ior to the wooden foi-m, but

we later found that this had been suggested by IMeigs.'"
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001111861101'-° suggests using a Tliierscli graft on a rublier tube and
attributes tlie idea to Gilles and Meliidoe of London, who used the prin-
ciple in cranial surgery and also in the construction of the male urethra.
Barrows^^ reports a similar procedure and attributes the idea to Kirscli-

ner and Wagner, who used a rubber sponge as a vaginal mold. The
Pyrex form (Pig. 2), which we have used, is 11 cm. long, 3.2 cm. in
diameter in the middle, and 3 cm. in diameter at each end. At the open
end it has been found desiralile to sink a small groove which is 1 cm.
deep and 3 cm. long. With this form inserted so that tlie groove pro-
tects the urethra, there is no damage to that structure from pressure
necrosis oven though it may be necessary to use an indwelling catheter.

After the first week, the glass form may be removed for a few minutes
and tlie newly epitheliated cainty irrigated with noniial saline or a
mild antiseptic solution. By the end of two or three weeks the patients
may be discharged from the hospital and treated as an outpatient.

r

It is just as important to keep tlie cavity open as it is to form it in

the first place, and our previous experience witli the two cases of trau-

matic closure of the vagina indicates that it is desirable for the patient
to wear the form secured liy a T-binder. a few lioiirs a day for a period
of six months. Owens°- lias suggested using elastic liands attaclied to an
abdominal belt to hold the form and graft in place and this is an im-
provement over the T-binder. The two patients herein described were
instructed to wear the form for six months and the results were gratif.y-

ing. Intercourse should do no harm two months after the operation.

Report of Cases

Case 1.—C. S. L., a married Chine.se woman 22 years of age, was seen
in our gynecologic clinic on Sept. 3, 1910. She had never had any men-
strual flow and experienced no periodic attacks of abdominal pain. The
breasts started to develop at tlie age of 12 years, and pubic and axillary

hair appeared when she was 15 years of age. She had been married
for seven years and attempts at intercourse had been painful and un-
successful. There was no history of trauma, infection, or the use of

foreign substances in the genital tract.

The general physical examination .showed essentially normal findings.

The growth of hair was normal and the breasts well developed. Body
contours were distinctly female in type. The external genitalia were
well developed. The vagina was represented by a small pouch 4 cm. deep
and 1 cm. in Avidth. There was a small defect anterior to this dimple
and some scar tissue at this point. On rectal examination, the cervix

and uterus Avere felt together to be about 4 cm. in length. This body
AA^as narroAA’-, eordlike, and hard, and the uterus AA^as thought to be about
the size of an oHa'C. No other masses Avere felt. The blood hemoglobin
AA^as 15.3 Cm. per 100 e.c., and the urine AA’-as normal. Retrograde pyelo-

gram and cystoscopy failed to shoAV any congenital anomaly in the

urinary tract.

The patient Avas operated upon, Dec. 10, 1940, by the technique already
described. There Avas slight bleeding from the neAvly constructed vagina
for the first three days and it Avas necessary to insert a stitch in the neAV

Arnginal vault corresponding in i)osition to the base of the broad liga-

ments. After this, healing AA^as uncomplicated. The glass form Avas

removed at the end of a Aveek and the neAAdy formed canal Avas found
to be covered by a thin layer (5f epithelium, soft and pliable, and 12
cm. in length. The patient Avas discharged from the hospital six Aveeks

after operation and folloAved in the outpatient clinic.

Examination at the end of five and one-half months shoAved that the
A’^agina Avas soft, there AA’^as no sign of scar tissue, and tAA'o fingers could
be inserted in the introitus Avithout difficulty. Sexual intercourse Avas

reported to be satisfactory. The operative result in this patient is shoAAm
in Pig. 3.
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Case 2.

—

h. Y. F., a Chinese woman, aged 17 years, came to our
gjTiecologic clinic on April 22, 1941, because of inability to have
marital relations. She had been married for two weeks and attempts
at intercourse had failed. She did not know that .she was abnormal al-

though she had never menstruated. Her medical histoiy was irrelevant
except that she had had palpitation of the heart and dy.spnea on exertion
for one year. On physical examination the patient was found to be some-
what underdeveloped and delicate in appearance. The breasts were
small and pubie and axillary hair was scanty. The secondary’' sex
characteristics were poorly developed and the operation was undertaken
only upon the insistence of the patient and her mother in order to pre-
vent a separation of the patient and her hiLsband. We believe that
the operation should be done only in the presence of well-developed
secondary sex characteristics but felt that it was .justifiable in this ease

and the patient was happy wtli the result. The heart was enlarged
to the left with the phj'sical findings of mitral valvular di.sease. The
external genitalia were small but normal. The vagina was represented
by a dimple 1 cm. in depth. On rectal examination a small lump about
the size of the di.stai phalanx of the thumb was felt in the position of the
cervix. No other masses were palpable. The blood hemoglobin was 15

Gm. per 100 c.c. and the urine was normal.

Fig. 3. Fig. 4.

rig. 3 .—Case 1. Photograpli taken nine weeks after operation. The vagina
niea.sures 11 cm.

rig. 4 .—Case 2. Photograph taken six months after operation. The vagina
in this case also is 11 cm. in ilepth.

The patient was operated upon, i\Iay 17, 1941, aceoj'din<r to the de-

scribed technique. Her postoperative course was .smooth except for

diffieultv in urination. After the first week tlie glass form was removed

dailv and replaced after the vagina was irrigated. Twenty-four days

after operation, the patient was discharged from the hospital, at which

time the new canal was covered by an ample layer of epithelium. She

was followed in the outpatient clinic, and on November 5, stilbestrol

(2.5 mg. corresponding to 2,500 rat units of estrin) was given by intra-

mu.scular injection, to observe the effect, if any, on the tran.splanled

epithelium The same amount of stilbe-strol was given on November 8,

and on November 11 progynon B oleosum (10,000 intei-national units

of estrin) was injected intramnscularly. No increase in the growth
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of the epitlieliiiiii was noted. The patient was last seen seven months
after operation. The vagina was 12 cm. long, soft and pliable, without
scar tissue, and cohabitation was satisfactory. The operative result is

sho^vn in Fig. 4.

Comment

It is highly important, once the artificial vagina has been con-

structed, to keep it open; this must be done by normal cohabitation or

by artificial dilatation. If no method of occasional dilatation is pro-

vided, even after the period of healing is over, the canal will have a

tendency to become gradually smaller. This emphasizes the desirability

of performing the operation onty on patients who are, or are about to be,

married.

Epithelization was rapid in the first few days after operation and

attempts at stimulation with estrogenic substance seemed unnecessary.

Later, such substances were given by intramuscular injection (Case 2)

and no effect on the epithelium was noted. We may have given the

estrogenic substance too late in the process of epithelization or in in-

sufficient amounts to produce an obvious effect. One might conclude

that no increase in the growth of the transplanted epithelium is to be

expected, because it is not of Mullerian duct origin. It is certain, how-

ever, from the abundant evidence, that estrin is a powerful .growth

stimulant to the normal vaginal epithelium, which is derived from the

urogenital sinus and is therefore squamous in type. Also, in the absence

of estrin, following the menopause, the skin may become dry and thin

as weU as the vaginal mucosa. Whether or not transplanted epithelium

from the skin to form an artificial vagina responds in growth to estrin is

not definitely settled. At an}’’ rate, it is evident that tlie grafts take

and groAv well without giving the patient estrogenic substance. The

Pyrex mold-Thiersch graft method creates a canal similar to the normal

vagina in its biologic characteristics as we have shown in another com-

munication.^® -v

Conclusions

There are several successful operations for the treatment of con-

genital absence of the vagina. We were interested in finding a safe

procedure which is simple and produces a good anatomic and func-

tional result without the growth of hair in the canal or irritating secre-

tions. The Pyrex mold-Thiersch graft method produced such a re-

sult in the two cases herein described. The desirable psychic effect on

women,- after successful operation, was striking, as has been noticed b}’’

several authors. We are taking no exception to other methods of construc-

tion of an artificial vagina and the best method can be determined only

by examination of the patients several years after operation.
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Editorial

Again, the Eh Factor*

The obstetrician can no longer neglect to study tlic recent papers which deal

with the complexities of the components of the Eh factor and the several

varieties of anti-Eh agglutinins and their relationship to anti-Hr agglutinins.

Undoubtedly, the situation is unusually baffling for obstetricians as well as for

specialists in other fields. It is, therefore, desirable to read Levine’s paper

whicli appears in this issue and in which he suggests that the clinician tliink only

in terms of the one anti-Eh serum (diagnostic”) which detects more than 90

per cent of all persons immunized either by transfusions, pregnancies, or a

combination of both factors. For the study of the 8 per cent Eh- mothers of

erythroblastotic infants, the blood specimens should be referred to specialists in

the field. In anj^ event, it becomes essential for the obstetrician to consult

frequently with the serologist for the interprelation of the findings.

Another advantage in the use of the diagnostic serum—the only one

available to hospital laboratories—is the fad that it enables the olrstetrician to

^PPly a simple genetic theory, rather than the involved schemes and termi-

nologies suggested recently.

The widespread use of blood transfusions in the past twenty years has

served to immunize many Eh- individuals of the female population, even as

infants. Because of the long duration of the immunized .state, the.se Eh-
women may be deprived of the opportunity of having one or two normal EIh

infants. Certainly, precautions .should now be taken to transfuse all Eh-
patients with Eh- blood. Undoubtedly, this Avill be the responsibility of all

phj'sieians and especially the pediatrician. This simple measure, by itself,

should reduce slightly the incidence of erythroblastosis fetalis, especially the

more severe form, and also the morbidity incidental to intra-group transfusion

reactions.

On theoretical grounds, the .suggestion is made that with longer intervals

between pregnancies and premature induction of labor, Eh- mothers of eiytbro-

blastotic infants may still have an Eh- infant with perhaps milder forms of the

disease which can be successfully treated. It is hoped that sufficient data can

be accumulated in the next few years in order to test the validity of this view.

Courses in medical genetics are gradually being introduced in the cur-

riculum for the medical student. Powerful sup])ort for the wisdom of this

step is derived from the .studies on the role of the Eh factor in the patho-

genesis of erythroblastosis fetalis.

*See Special Article in lliis issue, page SIO.
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THE MARGARET HAGUE MATERNITY HOSPITAL

Jersey City, N. J,

The IMargaret Hague ^Maternity Ho.s])i1al was built, and is operated
by, the Board of Chosen Freeholders of the County of Hudson,

pursuant to a special act of the Legislature of New Jersey pemiitting
“first class” counties to so provide and operate maternity hospitals.

The sole concept upon which its being is based is that the community
has a responsibility in affording safe maternity care to all of its citizens

of whatsoever financial capacity. Accommodations are therefore pro-
vided for both free and paying patients. The .standards of c.ssential

services are uniform for all types of patients.

Situated on Clifton Place, it .serves the most densely poj)ulated County
of the State, with a iiormal population of about three-quarters of a

million people, and in the thirteen and one-half years of its existence
over 70,000 women have been cared for. The deficit between its receipts

and its cost of operation is met out of the general tax funds of the

county, this tax burden being mandatory on the County under the terms
of the special act of the Legislature which eslabli.shed it. The lio.spital

received its firet patient on Oct. 15, 1931.

In 1940 the hospital was enlarged and com])letely rebuilt to permit
proper organization of function in reference to the enlai’ged cuh/u/c.

The general administration resides in a Board of I\ranager.s of five

members, of whom two are laymen and thi-ee ai-e ])hy.sician.s as at pres-
ent constituted. This Board meets regularly, and determines the broad
administration policies of the ho.spiial, .sub.ieci to confinnation by the
Board of Chosen Freeholders of the County of Hud.son. Under its au-

thority the executive functioii of the Hospital resides in a physician
who functions both as Medical Director and .Sujiei-intendent, with rathej'

large discretionary powers.

The clinical work of the hospital is divided into three divisions, each
headed by an Attending Obstetrician avIio functions as Chief of that

semdee, being on continuous yeai’-round service. Under broad genei-al

executive policies, each chief has autonomy relative to the details of

clinical treatment and management. It is felt that this jnakes for a

desirable diversity of practice valuable in eventual evaluation of dif-

ferent methods and in val•iel^' of leaching uppiviieh. Eacl) division

has a corps of from four to six assistant obstetricians. Ccneral medi-

cine and .surgeiy and all of their subsidiajy specialties are reju'esented

by qualified membei-s of the attending staff. The membei's of this aux-

iliary' staff take an active part in consultation and the actual detailed

management of clinical conditions falling within the domain of theii'

.several branches. There is a large court e.sy staff, as it is felt that the

ho.spital has a very distinct duty to the profe.ssion at large in affording

the means for proper obstetric practice to the members of the profe.s.sio)i

throughout the community. The .standards of practice are assiu’cd by

the close.st scrutiny and direction of the work of these men by the sevei'a!

Chiefs of Service. The hou.se staff consi.sts of a Chief Resident, a eorp.s

of resident.s, of assistant residents, and of interns. The wojk of all of

these men and women is carefully graded so as to insure their progres-

sive training in all pha.ses of ob.^^tetric.s. The hospital is fully approved

i)V the American Collcce of Sui'geon.s, The Ameriejin Medienl Assoeia-
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tion, and witli reference to the residencies and assistant residencies, by
the American Board of Obstetrics and Gjniecology.

Over .one hundred contributions to medical literature have been made
liy inemliers of the Staff, dealing with the work done by them in the in-

stitution.

The ph3'sieal equipment is eompleJe and modern, so departmentalized
as to permit the functioning of the hospital as a completely separate and
self-sufficient entity in all clinical .senses. It includes facilities for

nurses’ training, the segregation of labor eases and cases not in labor,

the complete segregation of all .service to infected or potentialty infected

cases, complete prenatal service, almndant laboratory and x-ra^" facilities

for all clinical needs, a blood and plasma bank, and abundant museum
material, slide, libraiy, and ply’^sical equipment for the teaching of

pathology.

Fig. 3,—Plan of operating room floor.

J, Delivery room (ampliitlie.ater)

i, Delivery i-nom
:t, Surgeon.s' .scrub-up

.Sterilizer room
.7, Nur.se.s’ toilet

li, Xui>-o.s’ station
7, Diet bitclien
S, Nur.se.s’ workroom
.'I, PationCs’ room—1 bed

JO. Pationt.s’ room—2 bed
jj, Pationt.s’ room—3 bed
J2, Utility room
J.J, Hou.semaid.s' closet
j.’/, Male cleaner.s' clo.set

Jii, Nur.se.s' ofllce

JC, Doctons’ ofllce

J7, Doctors’ toilet

JS, Medicine preparation

jp, streteber cio.set

JO. In.strument and uten.sil wa.sli
J/. Dre.s.sing prej)ar.ation
JJ. Dnim .stmage (un.sterile)
JJ, J>rum .sterillzer.s
J Draiti Ktor.-ige (Htt-rllo)
Jj, Drum .stoiage
Jlj, I lou.sem.'iid.s’ toilet
J7. (Operating room
Jf<. Dperating room (ampbilbeater)
J!i, Clove room
JO, Solution room
SJ, Solution and glove .sterllizcrK

.72, Truck and .stretcher room

.5.J, Dumbwaifei'
J.'i, li'-covery rcotn
.7.5, I'’oyer
.7G, Elevator
.77, Ob.servation gallery
JS, Storage and coat room
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The building is completely separated from all other units, except for
an underground tunnel Avhieh connects it with other units of the Jersey
City IMedical Center.

The largest adult bed units are four-bed
‘

' Avards.
’

'

Each floor nursery has a total capacity of about 60 bassinets. They
are divided into three units Avhich can be se])arately operated if neces-

sary. There is also, in connection Avitli each, a .separate “observation”
nursery. The latter, as well as the main “septic floor” nursery, is

cubicled for maintenance of proper i.solalion technique.

The hospital is affiliated for graduate teaching of obstetrics Avith the

UniA'crsity Extension Division of Columbia UniA’ersity. The hospital

is affiliated AA'ith, and forms a part of, the Jersey City Itledical Center,

and close affiliation is maintained AA'ith the gynecologic tiil)crculosis,

and other special and general .services of that institution.

A Avell-organized school of nunsing in obstetrics is maintained. Stu-

dents consist of three groups; undergraduate affiliates, postgraduate

students, and postgraduate special students ])nr.sning extended training

in Avard management and supervision.

SuMJi.vRizDD Statistics for thr Fivr Yrars, 19.S9 to 1043, IxcRUsn’E

Total number of beds
Admissions
Live births
^Mortality

;

Alaternal

345
30,590
30,844

05 (0.21 per cent)

Fetal 730 (2.30 2
icr cent)

Itcsidcnis, Inicni/t, (tnd Postffradtudes

Intcras 852

Residents 00

Ass’t rc.'idents 2

Postgraduates (3 moiitlis) 110

Postgraduates (1 month) 27

1,057

Medical SUtdenis, Kcic Tori: Medical
College

Posigraduaic Students, Nurses
Total enrollment, Dec. 3, 1931, throng

112

1,109

h 1943 1,153

Incomplete 118

Total of students completing course
schools)

1,035

Affiliate Nursing SUulcnts (Eepre-senting 9

Total enrollment, Oct. 22, 1931, l^oo3

through July 31, 1944

S. A. CosGROAm, ]\I.D.

Medical Director and Superintendent
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ANALYSIS OP MORTALITIES FOLLOWING EXCISION OF THE
UTERUS AT THE PHILADELPHIA GENERAL HOSPITAL,

1931 TO 1941 INCLUSIVE-

Philip F. Williams, M.D., Philadelphia, Pa.

(From the Gynecological Division of the Philadelphia General Hospital)

I
N 1931, the gynecologic and obstetric staff at the Philadelphia General
Hospital began a discussion at the end of each chief’s service of the

morbidities and mortalities of that term.

As the years have gone by, much constructive criticism was offered
in these conferences. The reviews, however, were of rather short series

of cases, but were of benefit because each individual death was carefully
analyzed. It has seemed that a review of the mortality following one
particular phase of our operative procedures would be of interest to the
Society. During the years 1931 to 1941, the staff had eight chiefs, each
with two or three assistants on rotating services so that the series of
eases to be presented has spread throughout a large number of operator’s.

Some cases have been recorded from a clinical standpoint, but, at no
time, have our failures been collectively presented.

Table I. Gynecologic Mortality Eates

NO. DEATHS MORTALITY RATE

Admis.sion.s 14,104 318 2.25

Women operated 6,372 160 2.35
Abdominal operations 2,876 103 3.56
Abdominal hysterectomies 52 2.77

Vafonal hysterectomies SS 1 1.13

During the period, 1931 to 1941 incluisve, 14,104 women were ad-

mitted to the gA’iiecologic wards of the hospital. Of these 318 died, a

mortality rate of 2.25 for the service : 6,372 women were operated on with

150 deaths, a mortality I’ate of 2.35. There were 2,876 laparotomies

with 103 deatlrs, a mortality rate of 3.56. In the latter group, the uterus

was removed in 1,870 cases for various indications. Of this number 52

died, a mortality rate of 2.77. The uterus was removed in 88 other

cases by vaginal route with one death, a mortality rate of 1.13.

T.able II. Indications for Abdosiinal Hysterf.ctomies

SUBTOTAL TOTAL
JIORTALITY RATE : 2.48 MORTALITY RATE: G.:{8

NO. DIED NO. DIED

Tumors 1,345 36 103 8

Eesidues 269 5 24 0

Adnexal diseases other

than intlammatorj' diseases 53 0 1 0

Ectopic pregnancy 34 2 1 0

Endometriosis 12 0 2 0

Mi.scelIancouH 16 0 10 1

Total 1,729 4.3 141 9

•Head at a nieeting of tlie Obstetrical Society of Pbiladcdpliia, May 4 , 1044 .
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The indications for tlie abdominal hysterectomies appear in Table II.

They have been grouped according to operative diagnosis or pathologic
reports as tumors; residues of inflammatory conditions; adnexal dis-

ease, other than infection and inflammation; ectopic pregnancy; endo-
nietriosis

;
and a miscellaneous group in which several indications were,

indeed, bizarre.

Vaginal hysterectomies were performed, as will be seen in Table III.

for uterine descensus, procidentia, uterus jiartly or entirely extruded,
fibroid, cystocele, cervicitis, abortion and retroversion.

Table III. Inidication.s for Vagikai, Hysterectomies

NO. DIED

Prolapsed uterus 36 0

Procidentia 25 1

Fibroid 10 0

Cystocele 6 0

Cervicitis 4 0

Abortion O
O 0

Eetroversion 4 0

Total ss I

The operative procedures in the abdominal Jiyslerectomies are shown
in Table IV. This includes both the subtotal and comiilete hj’sterec-

tomie.s. Tlie operative procedures in tlic vaginal hysterectomies are
shown in Table V.

Table r\'. Oper.vtimi Procedures in Abdo.minal Hysterectomy

Hysterectomy only 638
Hysterectomy, both tubes and ovaries 891
Hysterectomy, one tube and ovary 239
Hysterectoni}-, additional operations 102

Table V. Operative Procedures in Vaginal Hysterectomy

Vaginal hysterectomy only 60

Vaginal plastic 24
Dilatation and curettage 2

Left salpingo-oopliorectomy and appendectomy I

Salpingectomy 1

In an article by John Osborne Polak,^ he posed the question: “What
Can We Learn l^rom a Study of Mortalities?” In this review of the
work at the Long Island College Hospital, he discussed their routine

procedure and detailed the following minimum preoperative requisites

for all elective sections, namely:

1. A complete history and geneial physical examination.

2. A leucocyte count of between 7,000 and 10,000.

o. A polymorphonuclear percentage of from 05 to 80.

4. A hemoglobin of at least GO per cent.

5 . A sedimentation time of 90 minutes or more.

6. A normal urinalysis, and an. adequate kidney function.

7. A temperature of 9S.G° P. for at least 48 hours before operation.

8. A systolic blood pressure between 110 and 150.

9. A negative Wassermann test, and finally, that all elective pre-

operative patients have rest in bed in the hospital for a period

of at least 48 hours, during which time the intake of fluids, wa-

ter, milk, etc., must be at least two and one-half quarts per

diem, while the usual sugar intake of the individual must be

at least quadrupled.

This list of minimum preoperative requisites was posted at the in-

tern’s desk in my gjmeeologic wmrd and I tried to have it followed,
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but ivitb many acknowledged lapses, while on service each year. I was
impressed in Polak’s study of his moil alities liy the finding that the
fatal issues reported could be attributed in a high proportion to an
omission or misinterpretation of histoiy, physical examination or lab-
oratory procedure, or disregard of some important preoperative requi-
site.

Polak mentioned, too, as factors in mortality the high Trendelenburg
position in hj’pertensives producing a cardiac embarrassment and the
prolonged Trendelenburg in hypotensives predisposing to the occur-
rence of shock. He commented, too, on the amount of surgeiy done at
one sitting or overreaching the maximum of safeO' in time consumed
in operation. He iiartieularly pointed out the necessity of preoperative
bed rest, and the avoidance of operation in any ease showing low grade
as well as active infection. Polak evidently did not favor routine I'c-

moval of the appendix during pelvie operation.

In recent years, much attention has been paid to Ihe nutrition of the

patient as a prerequisite for surgery. Probably this might be of more
importance in general surgery, partieulai-ly of the intestinal or biliary’-

region.s, than in pelvie surgery. Nevertheless, the well-nourished pa-

tient Avitlrstands operation of any nature better than the debilitated one.

Blood serum protein level of eight milligrams per cent is generally re-

garded as an index of a favorable nuti-itional status preceding surgery.

I have considered comparing tlie records of the patients who died

having in mind Polak’s list of prerequisites, but felt such a comparison
should be delayed until sufficient time had elapsed to obtain a sample
large enough to lie of intere.st.

In re'vnewing the histories and physical examinations of the 53 women
under discussion, it is at once admitted that every woman had a history

and a physical examination. The quality of some of the histories, even
in recent years, not infrequently indicated a i-ather sketchy statement of

tlie .symptomatology. Tlie history or tlie physical findings on admission

were frequently at variance with stateinonts made after the operation

had been performed. Tliis was particularly true with i-egard to cardiac

status. In this respect, I tried to .safeguai'd my service by endeavoring
to have the interns use the histoiw forms jiroposed by Ward in the

Woman’s Hospital in New York, but. as the form was not printed on

our history .sheet, this historical and regional sequence was not always

followed.

History and physical examination of these 53 patients, who died, are

of particular interest with regard to the history of finding of cardio-

cireulatory disease.s. (We have one Avith a history of ai-teriosclcrosis,

four with a hi.story of hypertension, one with a history of cai'diovascular

disease. Two Avere labeled as having “arlei'iosclcrotic heail.s, ” one as

myocardial disease, one Avith rheumatic heart disease, tAvo Avith heai't

disease unspecified, and tA\'o Avith mitral disease.) Pi-actically one-third

had cardiac or Am.scular lesions.

If Avc tuiai to the .subject of the A\-hitc blood cell count as indicative of

])rolonged subacute or chronic infection, cA'cn in the case of an ap-

parently Avell ambulatoi-y patient, aa'c find no record in eleven of the 53

liistories. In 24, or nearly one-half of the cases, the leucocytes ranged

between 7,000 and 10,000. There Avere 16 cases in Avhich the count Avas

above 10,000. Six of these ea.ses died of peritonitis following opei'a-

tion, and six died of cardiac failure. In the two AA'omen Avhose leuco-

cyte count Avas beloAV 7,000, one died of shock, and the other Avas re-

garded as haA’ing had a cardiac collapse, although peritonitis Avas in-

dubitably the terminal causatiA'e factor. One woman aa-Iio was admitted

to the lio-spital Avith a leucocyte count of 22,000 had a ])reoperative

stay of 32 days. The la.st recorded leucocyte count. 18,560, was taken

seA’mi days before her hysterectomy. She died of imlmonaiy embolus

folloAving a thrombophlebitis of the iliac A'cins.
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Witli regard to the differential eonnt of the white cells, there is no
record in eleven histories. Twenty-two women had counts between
65 to SO pob’^morphonuclears. In twelve the percentage was less than
65, and in eight the percentage was above 80. In this latter group, six
died of infection, peritonitis, and another of pneumonia.

Only 13 hemoglobin estimations were recorded in 53 histories. Con-
sequently, a discussion of anemia in connection with tliese fatalities

must necessarily be based on the 45 instances in .which red blood counts
were made preoperatively. If we consider a red cell count of 3,000,000
or lower, in the absence of hemoglobin estimations, as determining
anemia, with its consequent lessened resistance we find ten cases with
counts below 3,000,000 and five additional cases with counts below 3%
million. The influence of these anemias is reflected in the fact that
eleven deaths in this group resulted from infection.

Sedimentation time was estimated on 35 eases in the series. Accord-
ing to the technique used, 20 were regarded as rapid. Of these eleven
died from peritonitis following the operation. (In two further cases

death re.sulted from pneumonia.) ,

Examinations of urine revealed albumin estimated at + to in 20
instances, while in five additional instances, the presence of casts in the

urine in the preoperative period is noted.

Sugar was present in preoperative specimens in three instances. There
is no mention in tlie three histories that standardization of the diabetes

had been carried out preoperatively. Two additional cases, where the

glycosuria was first discovered ])ostoperatively, had blood sugar estima-

tions of 186 and 224. Two of the three patients, who had sugar in the

urine preoperatively, had no estimations of the blood sugar while the

third case had a preoperative blood .sugar of 160. One of these patients

died of shock, the others of peritonitis.

With regard to nitrogen retention, 12 records show a blood urea
nitrogen of 16 or above, indicating a certain degree of renal damage or

renal dysfunction or dehydration. The deaths in this group resulted

equally from eardiocirculatory causes and infection.

The significance of low grade temperature preoperatively was stressed

by Polak. He advised that in such cases operation should be postponed
until the temperature reached normal, and had remained so for several

days. In this series, 29 had temperatures of 99.2° F. or above, vdthin

48 hours before operation. Of the 29, ten had temperatures of 100.2° F.

or higher, in the same preoperative period. Peritonitis was the out-

standing cause of death in this group.

A negative Wassermann test was regarded by l^olak as an essential

for an elective operation. I believe it has been felt, in the years subse-

quent to his paper, that syphilis plays little, if any, part in postoperative

morbidity or mortality. (There were seven positive Wassermann' eases,

20 per cent of such tests made. It is interesting that none of the seven

positive reactions occuiTed in the hypertensive cases.)

In this series, there were 16 women Avhose blood pressure was above
150 systolic, a reading Polak gave as a minimum high point for safety
in elective operations. (There were two Avhose pressures were less than
110 systolic.) Eight of the first group had systolic pressures from 150
to 180, and in eight the range was from ISO to 230. Five of the 16 had
eardiocirculatory failure deaths. (The two highest diastolic pressures
were 130 and 140. It is etydent that those diastolic pressures were not
actively concerned in the death, for each woman died of peritonitis;

one of the diffuse type and one of the ileus type.)

In so far as bed rest in the hospital before operation is concerned, it

must be remembered that the Philadelphia General Hospital, being a
free service institution, is not concerned, for the most part, ^vith a very
rapid turnover of patients, and Avomen may be held for rest in bed
as long as necessary to prepare them for operation. Pour Avomen Avere

operated on the day folloAving their admissions. Of these, three died of
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peritonitis, and one of shock. Four patients were operated on within
48 hours after their admi.ssion. Of tJie.s’c patients, two died of cardiac
failure, one of liemorrliagh and one of peritonitis.

Operative Risk

The summation of history, pliy.sieal examination, pelvic findings and
preoperative clinical course deteiTnincs the evaluation of a Avoman as an
operative ri.slc. Seven records di.sclo.se a statement that the patient awos

a poor risk, sixteen times a doubt is exj^ressed in the term “fair ri.sk.”

TAventy Avere regarded as good j-i.sks; in the remaining ten, no .state-

ment is found. It wns difficult to determine on many charts Avliether

these notes, as to ri.sk, referred to anesthesia or operation.
In but a small percentage of these recoi-ds Avas any statement as to

the need for operation. The pathology' present, as described in the
pelvic examination, seems to haAm bluntly indicated Avhy an operation
Avas to be done.

JelletF has concisely summed up this topic. He .says : “TJie principles
relating to the nece.ssity for operation are comparatiA'cly simple, A pro-
posed operation is either e.ssential or advisable; e.ssential in that if it

is not done the patient aauH in all probability die; adA'i.sable in that it

Avill benefit tJie comfoil or health of the patient. An operation may be
essential, but still may not be possible OAving to the state of the disease,

or it may be essential and at the same time inAmhx’ such ri.sks OAAung to

the patient’s state of health that the chances of benefit are remote.”
“A necessary operation to be permissible must not inA'oh'e a greater

ri.sk to the patient lhan does the condition for Avhieh it is performed.
An advisable opei-ation, to be .iu.stifiable, must only possess risks that are

negligible in eompari.son Avith the benefits that are likely to folloAV it.”

Anesthesia

Ether Avas the anestlietie of choice, being used in 39 patients. In 17

of the.se, gas induction Avas u.scd. Spinal anesthesia Avas used elcA'cn

times, ethei’ aa^s used as a supplement in tliree. In three eases cyclo-

propane AA'as the anestlietie agent.

All the pneumonia deaths folloAA'ed tlic use of ether. Although the

as.sociation may have lipeii an accidental coincidence, it is ncA'crthele-ss,

notcAvorthy. One anesthetic death occui’red during the use of ether.

Three of the fiAx shock deatlis foIIoAA'ed the u.se of .spinal anesthesia. Pre-

operatiAX sedation, barbiturates and morphine rather than ether pre-

disposed to the death of the one A-agal hysiercetomy case.

Length of Operation

Just AA'hat constitutes a safe duration of time in pei-forming an hys-

terectomy is a difficult question to an.sA\-er. The time must depend upon

the nature and extent of pathologA' in the principal, as Avell as in the

a.ssociated, lesions, and upon the ability and experience of the operator.

The average time in 42 ca.ses, Avhere the time of operation Avas re-

corded, AA'as one houi- and 35 minutes. Eighteen operations con.sumcd

almo.st exactly this time. Only four oiici-alions AA’ere performed in an

hour or le.ss. In nine abdominal ca.ses the opei’ating time AA’as tAA'o hours

or more, of tJiese, three -were total liyst erect omics. .Six liad myomas, two

ovarian cysts, and one a residual inflammation of the adnexa. .Six died

of peritonitis, tAVO of cardiocirculatory disea.se and one of cerebral

embolus.
The mortality in the hysterectomies done at the ho.spital during these

J2 A'cai's varie.s AA'idely according to oiieralive procedure. Where onl.v

the uterus aa'os removed the mortality aa’os under one per cent (038—5),

Where either both tubes and oA’aric.s, or one tube and OA’ary AA'as removed

AA’ith the uterus, the mortality jumped to 3,1 and 3.3 per cent, re-

spectively (891—28 and 239-8j.
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In 102 cases where other operations were combined Avith hysterectoni}^,
with or without unilateral or bilateral salpingo-oophorectomy, the mor-
tality (11 deaths) was 10 per cent. In all but a few of these 102 cases,

the appendix was removed. In this mortality groipi, peritonitis was
the cause of death in eiglit. The high mortality may be taken as in-

dicating more extensiA’e pathology than in the other groups, a greater
degree of tissue trauma, too extensive surgery or infection arising from
the appendiceal stump.
A fcAV remarks might be made upon each of llie eight headings in

the causes of death. (Table VI.)

Tabll: VI. CAvsns or UmTii

SUBTOTAr. TOTAT, A’AGINAL

Ane.«;tlie.‘!in (died on table) 1

Surgical shock 5

Hemorrhage *)

•J 1

Embolus 4
Peritonitis IS G

Cardiac-circulatorv 7 1 1

Intestinal obstruction I

Pneumonia 4 1

Total 43 9 1

Anesthesia

The one death during anesthesia occurred in a 4r)-year-old multipara
vi, a Negro woman, ojierated upon for a large myoma producing pain.

She complained, in addition, of dyspnea, ankle edema and weight loss,

blood pressure was 170/100 and heart Avas found markedly enlarged,

AAdth some myocardia degeneration. The anestliesia, open etlier, AA^as

received badly and not Avitbstanding forced oxygen and CO, inhala-

tions, the patient died as tlie operation ended. There Avas no pathologic

report found, but the notes of the surgical findings state that there Avas

some adnexal inflammation. Tlie latter may have accounted for the

10,000 leucocytes, only count made, and temperature over 99 Avithin 48

hours before operation.

Shock

Five eases, all operated for myoma, died of shock. One or more of

these shoAved age of 60, leucoeytosis above 10,000, rajiid sedimentation

time, hypertension, Ioav liemoglobin estimation, Ioav erythrocyte count,

glycosuria, operated upon Avithin 24 hours after admission, blood urea

nitrogen of 20 mg. per cent and albuminuria. Three Averc regarded as

poor ri.sks, one as a fair risk, and no statement found in the last history.

There can be little doubt that these fiA^e Avomen Avere poor prospects for

major abdominal surgery.

Hemorrhage

Four Avomen died of hemoriliage. All had preoperative diagnosis of

myoma. The first had, in addition to the myoma, an old ectopic preg-

nancy. After hysterectomy and partial remoAval of the ectopic mass,

the sac Avas marsu]nalized and packed. Hemorrhage of a fatal degree

folloAved removal of the pack.

TAAm of the remaining patients died Avithin 24 hours and the fourth

died on the third day after operation. Massive intra-abdominal hemor-
rhage occurred in two, and the other patient Avho had a pelvic gauze
pack bled sloAvly but fatally, dying on the' third imstoperative day.

It is difficult to ascribe these deaths to any lack of preoperative

requisites. There Avere tAvo autopsies in this group.

Embolus

There Avere four deaths from embolus. In only one operation Avas the

clamp technique used. In all of them the preoperatiA^e diagnosis Avas
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myoma'. The deaths occurred on the .sixth, tenth, eleventh and thirteentli
days after operation. One embolus, evidently arose from a tlirombo-
pldebitis of the iliac veins. In another, appendectomy followed an ap-
parently routine hysterectomy. Tlie appendix was buried in fat. Its

removal was difficult and much ligation of bleeding areas was necessaiy.
A final note by an intern advances the possibility that the appendix
area was the originating point of tlie total pulmonary embolus.

One embolic death, folloAving a total hysterectomy with a laboratory
diagnosis of adenocarcinoma, was preceded a few hours by a numbness
in the foot and. subsequent muscular weakness in the leg. Death oc-

curred the same day.

The fourth death in this group may have been a cerebral embolus or
a right cerebral thrombus. The deatli occurred on the thirteenth day.
The po.stoperative course had not been a septic one. and there was no
hjqiertension. Preoperative requisites here had been well met, except for

blood studies. The operating time was just over two hours, routine
subtotal h3\stereetom3'-, alone for myoma. Tliere were no autopsies in

this ^’oup.

Peritonitis

There were 24 deaths from peritonitis; IS in the subtotal and six in

the total type of operation. In the group of indications termed residues,

which included all inflammator3^ conditions of the adnexa as the chief

filing diagnosis, there were five deatlrs, all due to peritonitis. It is

probable in the ease where mjmma was the filing diagnosis and death

resulted from peritonitis, that some re.sidual foci of previous infection

in the adnexa maj'- have contributed to the fatal outcome.

In a group of subtotal hysterectomies, mostly" with removal of both

tubes and ovaries, in which death re.sulted from pei’itonitis, preoperative

requisites were largel,y disregarded. In one or another case, there were
recorded high leueocjde counts, low erythrocyte counts, high poly-

morphonuclear counts, preoperative fever, one-day bed rest onl.y before

operation, prolonged operating time, one operation followed in two daj'-s

a colpotomy to determine the nature of a pelvic mass, hj-pertension,

eleva.ted urea nitrogen, and removal of appendix with an oozing pelvic

cavity which necessitated a gauze pack. In two of the total lij'^sterec-

tomies where death re.sulted from peritonitis, no vaginal antisepsis had
been carried out. It was stated that in one operation the vagina was
opened inadvertently and a total operation was necessitated.

In almost the entire group of infection deaths, a closer analysis of the

case findings and a moi*e critical evaluation of the operative risk must

have been of benefit.

The diffuse type of peritonitis occurred in a ratio of about two to

one in relation to what was referred to in the histories as the ileus type

of peritonitis. It is noteworthj’- that in three cases where the cause of

death was given as para^dic ileus, definite peritonitis was found at

autops3L

Cardiocirculatory Disease

The nine deaths in this gi’oup were divided in seven m3mma eases, one
noninflammatoiy adnexal lesion (large C3^st), and one prolapse of the

uterus, a vaginal h3"stereetom3'. From the cardiac .standpoint, two pa-

tients had hypertension, blood pre.s.sures of 160/110 and 180/100; a third

had an enlarged heart with m 3'ocardial degeneration and a blood pres-

sure of 176/90. In the other histories, no definite lesions of the heart

are recorded. The deaths in this group occurred fi-orn the second to

.seventh days. The palients were not fcbj*ile. posloperativeh', were not

recorded as having had an unusual operative blood loss, but had not mot

the preoperativc requisites in anything like a pei-fcct score. It is in-

teresting to read the .similarit3
'’ of intern’s progrc.ss notes made on his-

tories as long as* ten 3'ear.s a])art. “Patient did not recover well after

operation, heart seemed pla3-ed out, pulse grew weaker, })atient died.”
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This describes
_

most of the group. Possiblr tliis group represents in-

dividual inability to ivithstand operation. Possibly some may have been
too undernourished to recover from the brunt of visceral manipulation.

Intestinal Obstruction

Although more than one of the ileus type of peritonitis deaths may
actually have been intestinal obstructions, tliere was one case definitely

due to this cause. The preoperative and filing diagnoses were myoma.
Both tubes and ovaries were removed with the uterus. The preoperative
findings included a leucoeytosis, fever and a rapid sedimentation time.

There was a typical obstruction picture from the fifth to the ninth days,
with postmortem findings of ileum adherent to the eeiwical stump.

Pneumonia

In four patients operated on for myoma and in one operated on for

residues, death resulted from lobar pneumonia in two, and broncho-
pneumonia in three. There were a number of eases of bronchopneumonia
recorded as having occurred during the course of a fatal peritonitis;

they were regarded as secondary lesions. In these pneumonia deaths,

either had been the anesthetic. Lobar pneumonia developed in both in-

stances seven days after operation in otherwise uncomplicated eonvales-

eenees. The bronchopneumonia eases both followed instances where
difficulty was experienced in administering the anesthetic. In one ease

the laryngoscope was passed during the operation. In the other, vomit-
ing occurred during the inhalation ether anesthesia. Autopsy confirmed
the diagnosis in two cases, and roentgen examinaiion in the third.

Probably cases with perfect preoperative findings, and in excellent

physical condition, might have developed similar fatal lesions. Yet,

deficiencies in requisites in some respects suggest lowered resistance on
one hand, and poor anesthetic risks on the other.

A review is presented of the mortalities following excision of the

uterus over an eleven-year period. The indication for these operations

are shown. The preoperative status of the women who died has been
compared with a not too exacting set of preoperative requisites for

elective g^uiecologic operations. The deaths have been discussed in

groups by indication for operation and by causes of death.

The literature of the subject indicates a lower mortality follovdng

excision of the uterus in clinics where the staff on a continuous service!

has one directing head, and where a uniformity of procedure for pre-

operative requisites, operative technique, and postoperative treatment is

closely adhered to by all operators.

With a large and loosely united staff, on short terms of service, with
multiple systems of procedures, a set of standing orders for operative

cases, mutually agreed upon, and covering, at leas!, preoperative requi-

sites and postoperative treatment should help to lower morbidity and
mortality, lessen nursing problems, and unify the ti’aining of interns

and residents.
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special Article

RECENT DEVELOPMENTS IN ISO-EYEMUNIZATION BY THE
RH FACTOR

Phif.ip Levine, IM.D,, Linden, N. J.

(From Ihe Ortho Fesearch Foundation

)

The observation in 1939 lliat fetal lilood may iminnnize ihe motlier—in the

same way, for example, that male patients may be immunized by repeated

blood transfusions—paved the way for the desei'iption of the pathogenesis of

erythroblastosis fetalisd In a series of papers (1941 to 1942),-"' evidence was

produced to show that (1) eiythroblastosis fetalis is the result of prolonged

intrauterine reaction of maternal immune agglutinins and susceptible fetal

blood, (2) at least 90 per cent of all mothers of erythroblastotic infants are

Rh- and their husbands and the affected infants arc Rh+, (3) in the smaller

group of Rh+ mothers, finer differences within the Rh complex as well as several

other blood factors other than Rh (such as the blood factor of Levine and

Polayes, Hr, A, B, and perhaps others) may be responsible for iso-immuniza-

tion of the mother, (4) Rh- immunized mothei's can be safely transfused with

Rh- blood, and (5) the chances for survival of the affected Rh+ infants of

Rh- mothers are better if they are transfused with Rh- blood.

Curiou.sly enough, the presence of anti-Rh agglutinins, which is direct proof

of immunization, could be demomstrated only in about 50 per cent of the Rh-

mothers even if tested soon after delivery.-^ This difficulty has now been met

with the demomstration independently by Race”’ in England and Wiener® that

many Rh- mothers of erythroblastotic infants have anli-Rh antibodies which

specifically unite with and coat the surface of Rh+ blood, without inducing the

visible effect of agglutination. In other words, the antibody is incom])lele

because only the first .stage of the reaction, i.e., specific union, occurs. The

.specifically coated Rh+ blood is now incapable of reacting with potent anti-Rh

agglutinins. Accordingly, AViener called these “blocking” antibodies while

Race used the term “incomplete”’ antibodies. These .significant findings were

soon confirmed b,y several workers (Diamond, Fisk and Aloi-row, and Levine).

At any rate, it is certain that in vivo the specific reaction goes to completion so

that the end re.sult is hemolysis. In other word.s, clinicially, one cannot

differentiate erythroblastotic infants of mothers who have anli-Rh agglutinins

from those whose mothers have the incomplete antibody. By the same token,

both gi’oups of mothei's are subject to .severe and even fatal hemolytic reactions

if they are tranfused with Rly- blood.

Early in the work on transfusion reactions and on erythroblastosis fetali.s, it

was ob.seiwed that not all anti-Rh agglutinins are of identical sjiecificily.’’

This difficulty was soon solved when it could be siiown that a jiarticular anti-Rh

serum, containing but one agglutinin acting on 85 per cent of all white in-

dividuals, gave the highe.st value of Rli- reactions among the mothers o1 ery-

throbla.stotic infants.®- Levine- recommended a single genetic theory in order

to explain the contrasting obstetric histories, i.e., either repeated or sporadic

810
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fetal and neonatal morbidity. In the former instance', the father is homo-

zygous (EliRh) for the Rh factor, while in the latter he is heterozygous (Rhrh).

Tlie varieties of anti-Rh sera indicated a complex or mosaic structure of

the Rh factor, ])ut no attempt was made to present the serologic details to

clinicians since one serum alone served as a diagnostic reagent to detect more
than 90 per cent of all individuals immunized by either pregnancy or, by the

same token, repeated blood transfusions.

Wiener,” in an effort to elucidate the genetic theory of the Rh complex,

proposed a terminology and in rapid succession several modifications thereof.

At the same time, the British workers, Race^- and Murray,^® suggested at least

two alternative terminologies so that the present situation is utterly confusing,

not only to clinicians but also to immunologists and geneticists. Very briefly

stated, Levine and his eo-Avorkers had shown that two common A^arieties of

human anti-Rh sera describe four types of bloods.^’ ® Later, Raee^^ and

Wiener^® described a third variety Avhich agglutinates the blood of 30 per cent of

AA'hite individuals. This serum further divides the four types, thus making eight

subtypes. Fortunately, as Avill be shoAAm bcloAV, it is AAoser and safer for the

obstetrician and clinician to consider only the clinically most important variety

AA^hieh gWes 85 per cent reactions in a random AAdiite population. From a

practical standpoint, he must knoAA^ Avhether his patient is Rh+ or Rh- AAuth this

serum. For this reason, it becomes necessary to identify it, and the Avriter

Avould like to .suggest the term '‘diagnostic’'’” anti-Rh serum.

Further support for the prominent role of the “diagnostic” anti-Rh is

derh^ed from the direct correlation of Rh- indiAuduals in several races studied

and the incidence of erythroblavstosis fetalis.®’ Erythroblastosis fetalis is

almost unknoAAii among Chinese, because instead of 15 per cent of Rh- in-

diA-iduals, as in the AAdiite race, the value among Chinese is less than 1 per cent.

Such correlations cannot be obtained in corresponding studies Avith other

varieties of anti-Rh sera.

For the exceptional 8 per centf of the mothers AAdio are Rh+, it is necessary

for the clinician to refer the blood specimen to serologic specialists in the field.

EAudence for iso-immunization in the.se eases can be obtained by tests Avith

(1) blood grouping sera, (2) tAvo other A’arieties of anti-Rh sera reacting Avith

70 per cent and 30 per cent, re.spectiA’ely, of AA’hite individuals, (3) anti-Hr

sernm,” and rarely, still other sera. The report in these cases can be stated as

an incompatibility either of a particular blood pro])erty or due to finer differ-

ences of the Rh factor. Accordingly, it .seems unnecessary, at least for the

present, to urge the clinician to commit to memory a series of complex

terminologies, especially Avhen his qaaoi laboratory aaoII haA'e only the diagnostic

serum for testing.

Until all Amrieties of anti-Rh sera become generally aA^ailable to ho.spital

laboratories, one may expect a A^ery occasional intra-group transfusion accident

due to iso-immunization by the Hr factor or by finer differences of the Rh factor.

* The rule in these cases is to select donors of the same subtypes as the immunized
patient. By the same token, the erA’throblastotic infants of Rh+ mothers should

reeeiA^e transfusions of compatible blood of the same .subU*pe as the mother.

In general, mother’s blood, if incompatible, may be used for her affected infant

*This term is preferable to “standard" anti-Rh sera which refers to the experimental
.“^erum of Landsteiner and AA^ener. Since this sei-um did not give satisfactory agglutination
reactions, it was not clear whether or not it contained more than one antibody.

tTlie initial value of 10 per cent can probably be lowered by 2 per cent, for, in prac-
Ucally all cases in which the diagnosis of erythroblastosis fetalis is in doubt, the mother is
Rh+. In one of Dr. Burnham’s cases, it was later shown that the Infant had Mediterranean
(Cooley’s) anemia with onset of symptoms in the neonatal period.
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provided tliat the plasma, be removed and replaced with saline or compatible

plasma.

Actuall}^, all blood specimens in selected cases (fetal and neonatal morbidity,

complications of pregnancy, and intra-gToup transfusions reactions) should be

subjected to intensive studies with all varieties of agglutinins. Since this cannot

be carried out in the average hospital laboratory, the same material should lie

sent to qualified workers for a more intensive evaluation sucli as standai'dization

of anti-Rli or other agglutinins, blocking or incomplete antibodies, and various

titrations. If potent anti-Hr sera are available, tests should be made for the

selection of these Bh+ fathei’s of erythroblastotic infants who are homo-

zygous.^“’ The bloods of these individuals lack the Hr factor, and will,

therefore, not be clumped by potent ahti-Hr sera. The intensive study of this

vast selected material should result in an increase in the supply of anti-Rli sera

of aU varieti&s. Certainly, every olrstetrician is aware of the current difficulty

in meeting the demands of hospital laboratories for the “diagnostic” anti-Rli

serum. The situation will be much relieved as soon as potent anti-Rh sera can

be produced in the experimental animal.

Obviously, it is important to determine the exact genetic behavior of the

several Rh genes, but a complete theoiy cannot be offered unle.ss potent speci-

mens of the rare reagents, one variety of anti-Rh. serum (30 per cent reaction

in white) and the anti-Hr serum become available. Only then will it be possible

to accumulate data on complete family and racial studies, the analjris of which

should yield the correct genetic theory. Large scale investigations are essential

since some of the subtypes are exceedingly rare.

The vfidespread publication of genetic .schemes and tenninologies for tlie

numerous subtypes gives the clinician the wrong impression that bloods can,

at all times, be classified in terms of this terminologjL The fact is, however, that

not even the several serologists active in this field have a con.stant supply of the

necessary reagents for the differentiation of the several varieties of Rh+ and Rh-

blood.

Undoubted!}', in time it may become necessarj’" to adopt one of the several

varieties of terminologies, but this should be decided upon preferably by an

international committee as was done in the case of the four blood groups, klean-

while, the isolated expert will perforce continue to use one of the terminologies

in his ovm .studies. However, his report to the clinician on the group of Bh-i-

mothers can be worded as incompatibilities detected by particular anti-Rh sera,

anti-Hr sera, or blood grouping sera. Under such an arrangement, the clinician

need not trouble himself Avith the identification of the particular variety of

Rh-^ and Rh- blood.

As indicated above, one may recommend to the clinician a simple genetic

theoiy based on the behavior of the diagnostic seinm, Avhich contains but a single

antibody. Accordingly, there are three genotypes, RhRh (homoz3'gou.s), Rhrh

(heterozygous), and rhrh (rece.ssive). The first rivo represent Rh+ bloods which

cannot be differentiated with anti-Rh sera. However, the Eh-f individual whose

blood is not agglutinated by anti-Hr sera is homozygous for the Eh factor.

A more detailed analysis which requires the use of other anti-Eh sei'a can be sup-

plied by the serologic specialist.^®

In the pa.st three years it has become increasingly clear that once an Eh-

individual is immunized, either by repeated ti-ansfusions or by pregnancie.s, he

or .she must be coasidered as remaining immunized for the remainder of his or

her natural lifetime.’® Thus, a woman Avho delivered an eiythroblastotic iu-
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fant eleven years previously lias tolerated one transfusion of Rh+ blood, but the

following transfusion until Rli+ blood resulted in a violent reaction and anuria.

By the same token, an Eli- woman was deprived of an opportunity of having

one or two normal EI14- children because, as a child of 6 .years, she was already

immunized by several blood transfusions. It is significant that in this case the

first born had the most severe form of eiythroblastosis fetalis, i.e., fetal hydrops.

Several cases of this sort observed recently will be published in the near future.^®

Accordingly, it is necessary to consider the advisability of introducing in pedi-

atrics the routine practice of eariying out Eh tests in all female patients to be

transfused. In transfusing an Eh- female infant, it is essential to keep in mind
her future pregnancies. In a broader sense, no girl or ivoman, regardless of age,

should be transferred unless tests for Eh are carried out. Those found to be Eh-
must receive only Eh- blood. With the availability of larger amounts of anti-Eli

sera, such tests could be carried out in all cases, but in instances of repeated

transfusions in the absence of pregnancy there is always a warning sjmptom of

safety, i.e., a severe chill or slight jaundice which should serve as a definite

indication to carry out Eh tests before another transfusion is given.

In the several reviews of the subject, no mention is made of the most sig-

nificant fact that erythroblastosis fetalis establishes a precedent for fetal or

neonatal morbidity attributable to a difference in a blood factor which has a

noimal distribution in any race. Since the blood factors involved are inherited,

erythroblastosis fetalis can be considered as a disease due to genetic and con-

stitutional causes. There ah’eady is some evidence that the antigenic factors

in fetal blood other than Eh, such as A and B, may also immunize the mother

with the end result of fetal and neonatal morbidity other than erythroblastosis

fetalis.^"’ ==

From the very beginning of his studies, the author has stressed that the

same statistical approach can be applied to any complications of pregnancy and

the neonatal period.^^ Recently, Yannet-‘ and Snyder-^ observed a somewhat

greater incidence of Eh- reactions among 122 mothers of feebleminded infants.

Further studies are required to elucidate the relationship of this group of

feeblemindedness to kernicterns.

As for the mechanism of iso-immunization, it is thought that unbelievably

minute amounts of fetal red l)lood cells in one fonn or another find their way
into the maternal circulation in evciy nonnal pregnancy.^® Iso-immunization

occurs, however, in only a small proportion of Rh- women whose husbands are

Eh+. The obstetrician is in the strategic position of being able to reassure those

Eh- women who have become unduly alaraied as a result of incomplete in-

formation acquired from popular accounts in newspapers and magazines. The
Rh- woman should be instructed that most of them can have two or more normal

infants before they become sufficiently immunized to have an eryffliroblastotic

infant. There is sufficient evidence to support a .statement that the chances for

survival of the affected infants are much better at present because the condi-

tion can be anticipated and treatment instituted promptly.

Although the silent process of iso-immunization by the fetus cannot be

controlled, nevertheless the outloolr~for Rh- women is now much better than

previously. In the first place, one can prevent the deliberate iso-immunization

of the Eh- female population by transfusions vnth R+ blood.^® Secondly, the

blood of the pregnant Eh+ woman should be tested periodically to detect the

earliest onset of iso-iimnunization. In general, failure to demonstrate anti-

bodies throughout the pregnancy make it possible to give a good prognosis. If
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antibodies are present and on the increase, the physician can make tiie diagnosis

of eiythrobiastosis fetalis avcH in advance .of the deliveiy. Premature induction

of labor in selected eases in order to shorten the period of intrautei’ine hemolysis

seems a logical procedure, but its value is still to be determined. At any rate, the

affected infant should be transfused immediately with random Rh- Idood via the

cord vein as suggested by Mayes.-' No further pregnancies should be recom-

mended until after the disappearance of all residual agglutinins or incomplete

antibodies produced in the previous pregnancy. In addition to this, another

interval of one or more years should elaji.se before another pregnancy is at-

tempted. In this manner, it is hoped to reduce the intensity of the iso-immuniza-

tion in the following pregnancy. In all eases, complete blood studies of the

mother, father, and surviving children, if any, should be camied out. This will

make it possible to determine the genotype of the father, whether homozygous

or heterozygous.

Finally, organized effort should be directed toward the training of qualified

laboratoiy workers in the theoretical as well as pi'actical aspects of this new and

clinically important field of medicine.

References

1. Levine, P., and Stetson, E. K.; .J. A. M. A. 113: Pit), 103!).

2. Levine, P., Katzin, E. IM., and Burnliain, L.: .T. A. iM. A. 116: 833, 1041.

3. Levine, P., Burnliain, L., Katziii, E. M., and Vogel, P. : Am. J. Ob.st. & Gyxec. 42: 025,

1041.

4. Levine, P.: New York State .T. Med. 42: I02S, 1042.

5. Race, E. E.; Nature 153: 771, 1044.

fi. Wiener, A. S.: Proc. Soe. Exjier. Biol. & IMed. 56: 173, 1044.

7. Wiener, A. S.: Arch. Path. 32: 227, 1041.

8. Levine, P.: Science 96: 432, 1042.

0. Levine, P.: cited by Wiener: Blood Group.s and Transfusion, ed. 3, Springfield, 111.,

1942, Charles C Thomas, pp. 2.53-254.

10. Levine, P.; .T. Pediat. 23: (536, 1043.

11. Wiener. A. S.: Science 100: .503, 1044.

12. Race, E. E.: Nature 153: 772, 1044.
13. ilurray, .1.: Nature 154: 701, 1044.

14. Race, E. R., ct ah; Nature 152: 303, 104.3.

13. Wiener, A. S., and Sonn, E. B.: .T. Iininunol. 47: 461, 1043.

1(J. laivinc, P., and Wong, 11.: AM. .J. Ob.st. & Gyxec. 45: 832, 1043.

17. Levine, P.; Yearbook of Pathologv and Ininmnology, 1041, j). 508.
15. Race, E. E., and Taylor, G. L.: Nature 152: .300, 10-13.

10. Levine, P.: Arch. Path. 37: 8.3, 1044.

20. Levine, P. : Unpublished data.'^

21. Levine, P.: .T. Herod. 34: 71, 104.3.

22. Levine, P.: We.st. .J. Surg. 50: 4(58, 1042.
23. Levine, P.; Am. ,T. Clin. I’ath. 11: 808, 1042.

24. Yannet, H.: Bull. New York Acad. Med. 20: 302, 1044.

25. Snyder, L. H., Schonfeld. .M.D., ainl Ofrennan, E. M.: .1. Hered. 36: 0, 1045.
2(5. Levine, P.: Human Fertil. 9: 08, lti44.

27. ^Iaye.«, 11. AY.: Am. J. Ob.st. & Gy.ni;c. 48: .30, 1044.

•In twcnty-tlirc- of cr>-t!irobl.-isto.«i.s foUiIin in tho fiivt lifirn. a tr;mcfu.‘-'lon hi.stor.v

w.-i.s obtainc'I in' .«l>;t' cn Inst)inre.‘.-. Tlx* ch.-infc.K for fi-tal tlo.-iUi in tlx- flist born arc ten tini'-';

{,-rc;'tcr in prcviou^l.v tran.'ru?'-cl inotlx-r.''- timn in the control Kroiip not tran.'ffuscd.



Department of Reviews and Abstracts

Review of New Books

Obstetrics and Gynecology

Dr. McCormick’s monograph on the Pathology of Labor, the Puerperium, and the

Newbomi is an oritgrowth of his lectures at Indiana Universitj'. Although the author

states that he sets forth only the essentials of present-day obstetric thought, the book

is in no sense a compendium or sjmopsis, but gives a really fine discussion of the ab-

normalities which may complicate the two phases of the reproductive process. Under

abnormal labor one finds an excellent discussion of the faults of the powers, passages, and

passenger. While the author describes the mechanism and treatment of labor in con-

tracted pelves, he does not mention the clas.sification of Caldwell and Moloy. Although

the teaching is undoubtedly largely personal, one enjoys the insertion of treatment

recommended by heads of other in-stitution.s, which, with their bibliographic references,

are inserted appropriately in the text. The discussion of obstetric injuries stresses the

prophylaxis and avoidance of such complications.

Obstetric operations are discussed under twenty-four headings, and the advantages

and disadvantages of many alternate procedures are succinctly phrased. The illustrations

in this part of the book have been well chosen. The types, choice, and performance of

cesarean section is well correlated with the previous discussion on labor in the con-

tracted pelvis. The postoperative treatment of obstetric operations is detailed. The

pathology of the puerperium comprises largely a discussion of the various types of

puerperal infections and puerperal hemorrhage. The author discussed the various com-

plications which may occur in the use of the sulfonamides and presents the most recent

ideas on the use of penicDlin. He recommends frequent blood transfusions in combina-

tion with either of the two agents mentioned. Nowhere in his discussion of blood

transfusion as a therapeutic measure has the po.ssibility of an Eh factor reaction been

mentioned, although the subject of isoimmunization is mentioned in a short section on

the pathology of the newborn. The book closes with an appendix on obstetric analgesia,

several sections of which are presented by guest contributors. The author comments

toward the end of this section, that continuous caudal analge.sia is not suitable for

general use. The subject is covered completely yet with a clarity and a conciseness

which should accord a popular reception for the book.

Philip F. Williajis.

The Abortion Prohlem,2 proceedings of a conference held under the auspices of the

National Committee on IMaternal Health in .June of 1942, covers many aspects of this

involved subject. The Conference was attended by many leaders in investigative and
clinical medicine as well as by members of the legal profession.

The main .subjects discussed fall under four headings: magnitude of the abortion

problem; spontaneous abortion and its prevention; social, moral, and economic causes

and control of abortion; the control of the abortion problem.

’P.-illioIopj- of Habor, Hie VucrpcrUim, and the Xewbern. By Charles O. McCormick, A.E.,
P.A.C.S., Clinical Professor of Obstetrics, Indiana University .School of Medicine ; Con-

sultiner Obstetrician to tVilliam H. Coleman Hospital for tVomen, Indianapolis Citv Hospital,
and .Sunny Side Sanitarium. 382 page.s. 101 illustrations. Including ten in color. 'The C. V.
Mosby Company, .St. Loui.s. 1944 .

=Tlie Abortion Problem. Proceedings of the Conference Held Under the Auspices of the
National Committee on MateiTial Health, Inc., at the New York Academy of Medicine June
19 and 20. 19-12. Howard C. Taylor, Jr.. M.lJ.. Conference Chairman. 182 pages. Published
for the National Committee on JIaternal Health, Inc., by The IVilliams & Wilkins Company
Baltimore. 19-14.
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This report, which covers so many aspects am] anf^les, males evident the complexities

of the subject, but as could be expected, oilers little help for either combating spontaneous

abortion or suppressing illegal abortion.

R. T. Fjiaxk.

This volume is a splendid presentation of the essential information .with respect

to Control of Pain in CMldbirtli.s The book itself is excellently done on fine paper and

easily readable print. The illustrations arc profuse, informative, and well made. The

comprehensive explanation of the anatomj' involved in the use of caudal anesthesia

in-esented together with a discussion of the neurological features should be read by

every obstetrician and anesthetist. It is due to the authors ’ concentration on a particular

subject in the field of anesthesiologj’- that advances in this specialty are made so rapidly.

Several physicians have contributed directly or indirectly to some of the material

presented. Without a doubt the coverage of the subject in this book is the most complete

that has yet appeared.

John S. Lundy.

The questions The Woman Asks the Doctor, -i most frequently concerning the genital

tract, are answered by Dr. Novak in a scries of eleven chapters on the various aspects

of female anatomj' and menstrual and rcjiroductive physiologj'. In thoroughly scientific

yet easily understood diction the book traverses the whole subject of femininity from

embryologic origin through the menopause, and there arc additional chapters on such

disturbiftg pathologic conditions as disorders of menstruation, malignancy, and birth

control. The frank and simple manner or presentation .should occasion a very frequent

recommendation of this book to those patients who seem to be interested in knowing more

concerning their “fcmalcness. ”

' Philip F. Williah.s.

The fact that a great majority of ailments encountered in gj'nccologic practice are

the result of infection or trauma contracted during labor has influenced the authors of

this important volume, prominent teachers of the British Isles, to combine the subject

of ob.stetrics and gymccology in one text. The present fourth edition, A Combined Text-

book of Obstetrics and Gynecology, which is edited by !Munro Kerr,!* follows closely the

arrangement of previous editions.

The editor has joined to his list of authors several contributors on .specific topics.

The section on Anesthesia has been UTitten by Dr. Landau, who does not consider para-

sacral block .sufficiently reliable for routine use. The chapter on sterility contributed by

Mr. Green-Armytage is excellent, and in this edition for the first time contraception is

discussed. The presentation of radiology by Mr. G. Jackson Wilson follows current

practices in the United State.s. The use of the sulfonamides in gonorrheal and other

pelvic infections is detailed. Although ob.stetric surgery is quite fully presented, the

details of gjmecologic operative technique are not given. It is the feeling of the

authors that the latter is not germane to the teaching of medical undergraduates. This

book is again highly recommended for medical students or general practitioners.

Philip F. Williams.

Dr. Grcenhill’s review of the literature in The 1944 Year Book of Obstetrics and
Gynecologyc provides a readj- reference volume in which one will find a well-selected

^Control of Pain In Cliililblrtli. By Clifford E. Lull, M.D., F.A.C.G., Clinical Profc.ssor of
Obstetrics, .Jcffcr.son Medical Collcfjo; Assl.st.-int Director, Pliiladelphia Lvinff-In Unit, Pennsyl-
vani.a Hospital, and Kobert A. Hlng.son, M.D., Surgeon, U. S. Public Health .Service ; Director.
Postirraduate Medical Cour.MO. Pliiladelphia Lylna-ln Unit, Penn.svlvania Hospital. 350 pages,
132 illustrations, J. B. Llppincott Company, Philadelphia. London and Montreal. 1911.

•Tile Woman Asks Hie Doctor. By Emil Xovalc, M.D., F.A.C.S., Honorai-j' D.Sc. (Dublin).
Associate In Gynecology. .Johns Hopkins Medical School

; Gvnecologist Bon .Secours and .St.

Agnes Hospitals. Second edition. ISO pages. 31 iliustration.s. The AVilliams & Wilkins Com-
pany, Baltimore. 19-1).

^Combined Texlliook of ObstctrlcH and Gynecology. For Students and Medical Practi-
tioners. Bevised b.v .1. il. Munro Kerr, LL.D., M.D.. F.lt.p'.p. ((Has.). IMt.C.O.G., Professor
Emeritus of Midwifery, Glasgow I'niver.slty ; foniierly Olistetric Surgeon, Glasgow Koval Ma-
ternity and Women'.« HosplUU. Pounh edition. 1.1C9 pages. 511 lllustnitions, some in color.
The 'Williams & Wilkins Company, Baltimore. 19-J-l.

*The HHl IVar Hook of Obstetrics and Gynecology. Edited bv ,1. P. Greenhlll B D., AI.D..
F..\.C.S.. Professor of Gynecologj-, Cook County flraduate School hf .Medicine' Tii'e Year Book
Publishers, Clilcago. IHla.



BOOK REVIEWS 817

discussion of recent articles dealiiifr -with the principle topics of the tM'o specialties. Tlic

editor has included a great deal of material on continuous caudal analgesia, but states

in his comment at the end of the section that he is even more convinced than he "vvas

a year ago that continuous caudal analgesia will not become part of our obstetric

armamentarium. There arc many references to the present status of the sulfonamide

group of drugs in both puei’peral and nonpuerperal pelvic infections. There is a long

review of the literature on endoeidnologj', and the editor notes the narrowing indications

for the use of various hormones. The few articles which have appeared on penicillin are

reviewed and its efficacy is compared with that of the sulfonamides. The volume oifers

an oi)portunity for a rapid review of the iire-scnt status of research and therapy in these

specialties.

Philip F. Williams.

An elaborate monograph on Leukoplakia of the Vulva is published by Octaviano

Alves De Lima Filho.i This is based on nine cases of leucoplakia as well as leucoplakic

kraurosis seen by the author in 1,1SG paticnt.s, which is a percentage of 0.G7 per cent.

He believes that leucoplakia shows a marked preference for the white race. Syphilis

and estrogenic insufficiency appear to play an etiological role. The author mentioned

the many theories and hj'potheses which have been proposed, covering such possibilities as

allergy, avitaminosis, etc. There are a number of beautiful gross colored photographs

as well as many illustrations of microscopic sections, and a rather full consideration of

the literature. In spite of its completeness and accuracy, the monograph presents nothing

new.

R. T. Frank.

Endocrinology

Endocrinology of Woman by Hamblens may be considered a second edition, entirely

rewritten, of his Endocrine Gynecology which appeared live years ago. The book is large,

ambitiously planned, well executed, requiring an immense amount of garnering of the

literature, codification, and interpretation. Its fifty-two chapters reflect the large

clinical and thorough laboratory experience of the author.

Eighty-five pages are devoted to consideration of the separate endocrine glands, their

embryology, anatomy, chemistry, physiology, etc. The testes are included. Although

brief, the presentation is accurate, modern, and up to date. The chemistry is clear and

understandable. Part two deals with the female sex function from the fetus through the

climacteric. I know of no other book which contains as ample, clear-cut, and well-

collated a summary of our knowledge of this phase of the subject in such short compass.

Diagnostic methods arc considered in the third section. This includes anthropometric,

pelvic, histologic (biopsj', spreads), bacteriologic, chemical, and hormonal investigations

and methods, brieflj’’, but in detail. Accompanying tables and charts are valuable for

ready reference. Part four covers functional disorders of the endocrine glands. The
chapter on adrenal diseases is especially satisfactoiy. In functional ovarian disease,

Hamblen describes "hypoprogestinism ” which, in my opinion, does not as yet warrant

classification as a disorder.

Part five deals with cndocrinologj' applied to gynecologic diseases. It includes

abnormal skeletal growth, abnormal sex dilTerentiation, obesity, and leanness. Uterine
bleeding, pregnancy complications, dysmcnorrliea, sterility, the climacteric. In addition,

dermatologic abnormalities, breast and other cyclic disturbances are described. The
classification of uterine bleeding is too involved, its treatment too schematic.

This book can be used as a source for endocrine literature. Between the footnotes
and chapter bibliographies, much ground is covered. The author has experience and
entertains opinions which he does not hesitate to express. Occasionally I must dilfer with
him categorically, as for instance when he declares that “the Friedman test has been
found to be positive in many nonpregnant conditions,” and that “the author believes

H.cucopla*;!.^ Vulvar. By Octaviano Alves tie Bima Fllho, Assistent efctlvo <la Clinica
GinocOloKia da E.scola Baillista do Mcdlcina. Baureado pola AcadOinia Xacional de Modicina
com o premio “Madame Durochor'' cm 1912. 240 pafte.s. T..ivraria Atlieneu—.lose Bernades
Sao Paulo, Brazil. 1944.

’’Kndocrinolopy of AVoman. By E. C. Hamblen. B..S., ^I.T).. F.A.C.S., Clinical Professor of
Kpimcrinolopy ^ind A.s.'-'ociate Profes.sor of Obstetrics and G.vnecoiofry. Buko Univer.sity Scliool
of
X.

Medicine';' Chief of the Endocrine Divi.«ion and Endocrlnolojri.s't.' Buko Hos-pital. Dui'liarri
C. ATI piiKcs. Charles C Thomas, Sprinpfleld, 111. 1015.

’
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tlio Aschlieim-Zondek test is more rclialrle . . . Also that "the comb response of tlie bah}'

chick . , . [is] loo nnreliable for assay use.” All in all, however, this endocrinology is a valu-

able contribution, useful to both endocrinologist and gynecologist.

E. T. Fkaxk.

The fifth edition since 19.33- of Recent Advances in Endocrinology by Cameron'J has
appeared. In order to conserve .space, it has been almost completely rewritten. In
this edition, the clinical aspects have received greater emphasis. The literature is dealt

with until the end of 1943. This volume differs from the so-called year books in that it

gives access to the newer publications and discoveries, but does not describe them in a

haphazard fashion. This is achieved bj-- describing the history as well as the entire

aspect of each subject taken up.

The chapter on the steroid hormones and related compounds is unusually detailed,

clear, and satisfactory. The same may be .<;aid for the chapter on Cushing’s disease and
adrenocortical syndromes. This does not signify that the other chapters are not satis-

factory. On the contrary, this book makes very interesting- and instructive reading and
is well worth while for those who tiy to keep abreast of newer discoveries in a general

fashion, and is sufficiently detailed to interest those who specialize in the subject.

R. T. Fiiaxk.

Yon Wattenwylm has produced a faultle.sslj' gotten up monograph on the effect

of prolonged application of estrogens. The main theme is the implantation of tablets of

natural and synthetic estrogens in guinea pigs and other rodents. The material is not

very extensive but the methods are careful and well executed. In the main, these

experiments are repetition and eonfirniation of the work performed by other.s, particu-

larlj' by Lipschitz of Chile. The observation that prolonged treatment with estrogens

caused transient alopecia is new.

This monograph .serves as an excellent review of all phases of the subject dealt in.

B. T. Fkaxk.

Miscellaneous

Outline of the Amino Acids and Proteins,n edited by Sahyun, and with twelve

additional contributors, some engaged purely in research, others connected with research

and industry, is a fascinating monograph. This book (-an be read, jierhaps with a trifle

of difficulty, by the average physician as well as the chemist. It covers the discovery

of the individual amino acids, which really is a romantic chapter in research. The
tremendous amount of work that lias been pul on this subject for the last one hundred

years is beginning to give results. I’lie formation of protein by linkage of the amino

acids, their grouping according largely to phj-sical properties, especially to solubilities, is

taking more and more definite shape. The investigation of the simple proteins, such as

the albumins, globulin.s, prolamine.s, histone.s, and protamines, is very definite. Less ad-

vanced, of course, is our knowledge of the conjugated proteins, that is, those combined

with prosthetic groups of nonprotein nature. .Some of the most important biologic com-

pounds fall in this group, such as henioglobiti, coenzyme, yellow enzyme, and nucleoproteins,

including the viruses. In this large group fall the chromoproteins, glycofiho.sfihoproteins,

as well as the endocrine proteins. In the hitter, we may put thyroglobulin, insulin,

prolactin, covering those which have been obtained in crystalline form. In the study

of the proteins, the size of the molecule, the surface films, the nature and effect of hyilrol-

ysis, the more successful and intricate syntheses are playing a greater role.

It is impossible in a review to give more than the barest idea of the tremendous

amount of knowledge, some of it .still in the hypothctii-al and bonlerline state, which

<’Itrrcnl Adviincc., in KndocrlnoIoK.v. By A. T. Cameron. M.A., D.Sc. (I-Mln.), F.li.I.C.,

FRSC lU’ofe.csor of Blociiemlstry, Faeuttv of Me<I!clne. University of .Manitoba; Blociiemlst,

A\jniiipen' General Hos))ilaI. Fifth edition, 'wltli T.i fiKure.s, Includlnc tlin-e plates. •II,'". i.aaes.

Tlie Blaklston Company, I’hiladelpliin. I'.HTt, ..

>'>TicrcxpcririlciitcHc t.'iilcrMicIniiiKcn liber «Ile WlrkiitiK IaiiK(hnierii<Ier Folllkcllifirmotinii-

iilikation uinl die llormonale Tiimorcnt steliiuiB-. Voil Dr. Hubert Von AVattenwyl. Frlvatdozent

Obei-ar/.t am Frauenspital Ha.“el. 2-'!.'. I)uko.“. Bcniio f^cbvvabe fk Co., Ba.‘-el. .siwitzerland. Bill.

nOiilIlne of the Atnliio Acids and I’roleliiK. Edite.l by Midvlllf- .Saliyun, M.A.. Fli.D., Vice-

Fn-sident and Dirc-ctor of Itesearcli. Frederick Stcarn.« and Company. Detroit. .Mlclilaan. Con-

tiibutinir Author.s; Henry H. Bull. William -M. Cahill. Herbert E. Carter. David .M. Greenbern.

Michael Heiilelbercer, Irvine B. Hoope-r. Carl L. A. Schmidt. C. !•. Kade, AiTnan.l .1. Gulclt,

Welville Sahyun. Arthur H. Smith, Atadelyn Womack, and Dean L-iurence. 2.il paces. I.eln-

hoid I’ubli.shlnfr Corporation. New York. 191 1.
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will bo found in its pages. This book is really illuminating to the physician who has

not had the opportunity of following the rapid increase in knowledge. It is probably

indispensable to the chemist^ both the student and the practicing one.

R. T. Fiunk.

Dr. Oberndorf has undertaken the fascinating task of presenting The Psychiatric

Novels of Oliver Wendell Holmes,ra in abridged form, with an introductioii and with

many annotations. He has succeeded in interesting a large audience as shown by the

fact that since 1043 this book has undergone three printings.

It has been the fa.shion fairly recently to somewhat minimize the achievements of

Oliver Wendell Holmes because of his flamboyance, his activities in political medicine,

and his delight in personal advertisement. However, nobody can remove from him the

immense credit of liavbig discovered the contagiousness of "puerperal fever," and

second, nobody can decry his uncanny insight into tlie i^sychological sphere as evidenced

by the three novels which Dr. Oberndorf has abridged. lUIsic Fenner is a story of a

scliizophrenic. The Guardian AngeJ presents hysteria in a young girl. A Mortal Antipathy

is a young man’s morbid fear (gynophobia).

Oberndorf is fully justified in considering Holmes as a precursor of Freud. Tiie

novels were meant to sliow that there is no inherited guilt. Holmes realized that dreams

are battles with oureelves, unconscious that we are our own antagonists. He lilcewise under-

stood that automatic unconscious actions of the minds enter into the thought mechanism.

He realized the force of childhood memories; the eflect of sexual frustrations in producing

physical symptoms. Oberndorf points out the salient factors that the casual, even the

medical reader, might overlook. He emphasizes, for example, tliat all of the major characters

lost their mothers before the ago of two. His footnote annotations are modem keynotes to

Holmes’s text. This book makes delightful and instructive reading and sliould put Elsie

Fenner and The Gttardian Angel particular]}', into tlic rending of llie younger generation

who had been frightened off by Holmes’s somewhat prolix stylo wliicli lias been removed

by the abridgement.

R. T. FiiAXK.

Criep has written Essentials of Allergyn'i as the fiftli in the series of Lippincott’s

Essentials. The book is designed for both the practitioner and the medical student as a

working manual in outline form. The subject is certainly important because 10 per cent

of the population suffers from major allergies and up to 50 per cent from minor allergies.

The principles of immunology are carefully but briefly gone into, and then their clinical

application is given. In each chapter there are many case histories and each eliapter

is concluded with a bibliography. A fairly complete dietary, designed to avoid certain

foodstuff, is included, as well as many tables and good illustrations. This manual is well

written, sound, and should prove of real use, particularly to those who are interested

chiefly in direct clinical application.

R. T. Frank.

The fourth edition of Kolmer and Boeriier’s Approved Laboratory Technic3 4 appears

after an interval of four years. Thirty collaborators were enlisted to cover the enor-

mous amount of detail which today is embraced by the term of clinical pathology. The

contents does not lend itself to detailed review. It includes not only clinical pathology

“The Psychiatric Novels of Oliver AVendell Holmes. Abridgment, Introduction, and Anno-
tations by Clarence P. Oberndorf, IM.D., Clinical Professor of Psychiatry, Columbia University.
2GS pages. Columbia University Press, New York. 3943.

^’Essentials of Allergy. By Leo H. Criep, M.U., Assistant Profes.sor of Medicine and Lec-
turer in Immunology, School of Medicine, University of Pittsburgh, Diplomate in Intern-al Medi-
cine (1937), Fellow of the American Academy of Allergy, Chairman, Department of Medicine,
Montefiore Hospital and Senior Staff in Medicine, Presbyterian and Passavant Hospitals, Pitts-
burgh, Consultant in Allergj' to the Medical Service of the U. S. Veterans Administration. With
a Foreword by Robert A. Cooke, M.D., Chairman, Committee on Education, American Acade-
my of Allergy. 42 illustrations in black and wliite and 1 plate in full color. 381 pages. J. B.
Lippincott Company, Philadelphia. lOI.!.

’‘Approved I.,aboratory Toehnle. Clinical Pathological. Bacteriological, Mycological, Viro-
logical. Parasitological, Serological, Biochemical and Histological. By John A. Kolmer, M.S.,
M.D., Dr. P. H.. ScD., LL.D., L.H.D., P.A.C.P., Professor of Medicine in the School of Medi-
cine and the School of Dentistry, Temple University; Director of the Research Institute of
Cutaneous Medicine

;
Formerly Profes.sor of Pathology' and Bacteriology, Graduate School of

Medicine, University of IPennsyivania, and Fred Boerner, V.M.D., Associate Professor of Clini-
cal Bacteriology, Graduate School of Medicine and Assistant Professor of Bacteriology, School
of Medicine, University of Pennsylvania; Bacteriologist, Graduate Hospital, Philadelphia.
Fourth edition. 1,017 pages. D. Appleton-Century Company, Inc., New York. 1940.
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but also bactoriologj-, mycology, virology, parasitology, serology, biochemical and liislo-

logical techniques. A section on hormonologj—pregnancy, estrin, and gonadotropic
-tests—^lias been added. It is rather .sketchy. The determination of penicillin and the
sensitivity of bacteria to this drug are included. Many additions and changes have been
made which bring tho useful and important book fully up to date.

R. T. Fkaxk.

This is an objective study of tho relationship of the basic sex- dilTerences to the

behavior patterns in men and ivomen.is In making tliis study of the fundamental diller-

ences in thought, temperament and activities of the two sexes, Dr. Scheinfeld has in-

vestigated many theories, has exhaustively analyzed the literature, and has consulted

experts in the various problems of this study. Beginning with embryologic formation,

he proceeds through the development of infancy and adolescence, and di.scusses the modify-
ing influence of physical and sexual factors, in the transition from puberty to maturitj'.

The psychological development, the variances in sex attitudes, and the influence of the

divisions of labor in the male and female bring out many points of interest. Di.seussing

relative achievement and genius in the two sexes, he portrays with considerable finesse

the inhibitory barriers which formerly restrained equality in various fields. Thi.s

chapter is an excellent studj' of the career woman.

The book is extensively documented, with many tables and illustrations and, while

the author’s philosophy is somewhat extended, the book is interesting reading on the

p.sychological influence of the biological factors on the character of sexes.

Philip F. Williasi.s.

This book Psychology of Women by Dr. Deutschir. is olTercd as the fir.st volume of a

two-part study. Tho present volume carries tlie process of development of the female

p.sycho across the threshhold of maturity. Dr. Deutsch states that the second part will

deal with the salient life phases of adult womanhood.

This psychoanalj'tic interpretation is a clinical study of whj' women act a certain

way, and is an attempt to explain the normal psychology' of women and their conflicts.

The text is ofTered in ten chaptons, and discusses three distinct although related themes.

The early chapters deal with the development of tho psychology of a young girl, a

development that is closely associated with menstruation. Dr. Deutsch regards this

period as the one in which the foundations of feminine personality are deflnitely formed.

In succeeding chapters she discusses the three essential traits of femininity; narcissism,

passivity, and masochi.sm. These essential traits are thoroughly amplified by clinical

instances. The variances from such e-ssontial traits arc discussed in relation to the

factors, physiologic, sexual, or social which produce either the nonfeminine or, further, the

masculine type of woman. Those who are interested in the various abnormal types of

psychological development or behavior in women will find much of value in this text.

Philip F. Willia.m.s.

Dr. Groves, in The American Woman,w discusses woman '.s changing status in tho

United States and stresses her advance toward equality with men. From a background

of woman’s earlier po.«ition and her situation in Europe prior to the seventeenth century,

he develops the changing cultural background of woman. As to the American woman, he

Iiortrays her position in colonial day.s, and her life and work on the frontier in the expan-

sion of our domestic economy. The modifying geographic influence on women in the

North and South and of the continued expansion of our country to the West forms a

large section of the text, and gives a graphic picture of the social and political changes in

the various piarts of our country during the period from the Revolution to the Civil War,

He di.scusses the American wom.an as a single unit in the period after the Civil War,

with reference c.specially to her • educationally improved position and her beginning

Bv Amrain .SchetnfcUI. 402 paKC.s. Harcourt, Brace and CVuntmiiy,oWoim-n Jiml Men.
Inc., New York. 3041.

>'-TIic I*Kv<diolocy of IVoniPii. A P,«vcIioanfilytlc Interpretation. By Ilclenc DciitKch. AI.D.,

V>cv/.ninfrl«t Wa«sacliU!=ett.s General Hospital ly'cturer, Bo.<-ton B.syclioanalytic In-
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participation in industiy. Discussion of the past four decades portraj'S woman’s part

and influence in many social changes of this period, such as suffrage, the prohibition

question, cliild welfare, and the employment of women and children in industry. The
latter portion of the book discusses the changing status of women just prior to and

during our war years, as well as her participation in World War 11. The book is an

interesting and complete contribution to the life and problems of the American woman
and presents many implications of interest to those who are concerned in her health.

Philip F. William.s.

This small volume Medical Uses of Soapis jg a collection of articles on the chemistry,

manufacture, and the usual and the abnormal and the therapeutic effects of soap on

normal and diseased skin. There are chapters regarding the use of soap on the hair

and in shaving and a consideration of its use in prophylaxis as well as therapy of various

diseases. There is much in the book which could be useful to the industrial surgeon,

dermatologist, or the family physician.

Philip F. 'Williajis.

'S'lVIetlifal Uses of Soap. A S.vmposiuni. Edited by Morris Fishbein, M.D. ITS pages. J.
B. Lippincott Company, Philadelphia. 1945.

Correspondence

Relaxation of Constriction Ring- With Adrenalin Chloride in a

Cesarean Section Under Spinal Anesthesia
To the. Editor:

In November, 1943, under Correspondence in the Ajiekicak Journal op Ob-

stetrics AND Gynecology, I reported a case “Relaxation of Bandl’s Contraction

Ring With Adrenalin Chloride” in a cesarean section under spinal anesthesia. This

anesthesia being uniform in its effect ruled out the fact that the deepening an-

esthesia (Broivn and Wilder, April, 1943, A.mekican Journal op Obstetrics and
Gynecology) caused the relaxation rather than the adrenalin chloride.

Within the past year I had another opportuniti’ to observe the same phenomenon
in the case reported below. The operator and his assistant were both skeptical, so

no comment was made by me when the relaxation began to occur, but when it did

occur they admitted it to be a fact. In this case disproportion made a cesarean sec-

tion necessary, but if adrenalin chloride (unless otherwise contraindicated) was used

in everj’- case of even suspected constriction ring, it would cause no harm and might

prevent many unnecessary cesarean sections. Two cases of anything are a small

number to report but planned experiments could not have been more conclusive proof

of the ability of adrenalin chloride to relax a constriction ring.

A 27-year-old Negro woman pregnant for the first time was admitted to the hos-

«

pital in hard labor with the history of having been in labor for the past five days.

The membranes were said to have ruptured three days before. X-ray showed a

large baby and a small pelvis.

With a living baby, no cervical dilatation, the patient in good condition, and

definite cephalopelvic disproportion, a ce.sarean section was considered indicated. A
single shot spinal with ephedrine was the anesthesia used. When the uterus was ex-

posed, the constriction ring was very prominent in the upper segment of the uterus.

Five minims of adrenalin chloride were given subcutaneouslj- and within four min-

utes relaxation had begun and was apparently complete within another minute. A
12'pound living male infant was delivered. The constriction ring was about the

baby’s hips and was tight enough to cause an ccchymotic ring just above the hips

and back (a Negro baby is light in color).

The mother ’s recovery was uneventful and both left the hospital in good condition

on the fifteenth day.

Adam T. Thorp, M.D.

Rocky Mount, N. C.

March 20, 1945,
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American Board of Obstetrics and Gynecology

Examinations

The general oral and pathology examinations (Part II) for all candidates will

be conducted at Atlantic City, New Jersey, by the entire Board from Wednesday,

June 13, through Tuesday, June 19, 1945. The Hotel Shelburne in Atlantic City

will be the headquarters for the Board. Formal notice of the exact time of each

candidate’s examination will be sent him several weeks in advance of the exami-

nation dates. Hotel reservations may be made by writing direct to the Hotel.

'Candidates for re-examination in Part II must make UTitten application to the

Secretary ’s Office not later than April 15, 1945.

The Office of the Surgeon General (H. S. Armj’-) has issued instructions that

men in Service, eligible for Board examinations, be encouraged to apply and that

they may request orders to Detached Duty for the purpose of taking these exami-

nations whenever possible.

Candidates in Military or Naval Service are requested to keep the Secretary’s

Office informed of any cliange in address.

Deferment without time penalty under a waiver of our published regulations

applying to civilian candidates, will be granted if a candidate in Service finds

it impossible to proceed with the examinations of the Board.

Applications are now being received for the 1946 examinations. For further

information and application blanks, address Dr. Paul Titus, Secrevarj”, 1015 High-

land Building, Pittsburgh (G), Pennsylvania.

Paul Titus, M.D.

Announcement

In compliance •with the directives imposed by the War Production

Board limiting- the amount of paper consumed in the production of

this JouRXAL, the publishers find it necessary to change the format.

, As soon as these restrictions are lifted the original format will be

restored. Even though the number of pages has been reduced, the

actual content of the Journal has not been decreased to any appre-

ciable extent.

822
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velopments in (Levine), 810

Items, 305, 454, GOO, 718, 822

K
Kidnev, incarcerated pelvic, exhibiting un-

usual features (Stegeman), 300
(Abst.)

pelvic, right and ureter, duplication of,

with extravesical ureteral opening
(Moe), 641

Kidneys, cortical necrosis of, associated with
necrosis of pituitary in obstetrical
shock (Tomlinson), 236

L
Labor, blood pressure in (Radcliffe), 442

(Abst.)
intermittent contractions of uterus, in proc-

ess of, role of (Murphy), 186
physiology, management, complications, 301,

442 (Absts.)
puerperium, newborn, pathology of (Mc-

Cormick), 815 (B. rev.)
surgical complications during pregnancy

and (Scott), 494
third and fourth stages of, comparative

action of posterior pituitary and er-
gonovine in (Leff), 734

Laboratory technic, approved (Kolmer), 819
(B. rev.)

Lactation, infiuence of stilbestrol upon
(Fields). 385

suppression of, by stilbestrol (Bloom), 715
(Abst.)

Lesions, mouth and vulvar, similarity of
(Parks), 396

Leucoplasia vulvar (Filho), 817 (B. rev.)
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Uithiasip of appendix (Ribeiro), 154 (B. rev.)
Ldrand tocograph, ob.sorvation.« of intermit-

tent contractions of uteru.s in process
of labor made with (Murpliy), 186

Eying-ln Hospital of New York (Pastore),
294

Liympbadenoctomy, pelvic, in treatment of
cervical cancer (Morton), 19

Lymphogranulomatous pai-ametritis and pel-
vic cellulitis (Da Costa), 300 (Abst.)

M
Magnesium ions, .spasmolysant action of, on

tetanically contracting human gravid
uterus (Abarbanel), 473

Malignancy, early, vaginal smears in diag-
nosis of (Jones et al.), 139

Malignant disease of female genitalia, andro-
genic therapy in (Abel), 327

Marcus Tullius Cicero (Loomis), 598 (Abst.)
Margaret Hague Maternity Hospital, Jcr.scy

City, K. J., 798
Maternal' morbidity, study of (Cummings).

409
Maternity care in United States—planning

for future (Daily), 128
service, Englisii national, report on (East-

man), 285
!Medical dictionary, Borland’s, twentieth edi-

tion of, 155 (B. rev.)
Metaplasia, squamous, of cervix uteri (Auer-

bacb .and Pund), 207
Monster, fetus adipocere (Gill), 440
Morbidity, maternal, study of (Cummings),

409
Mortality study of 187 deaths in 66,376 live

births (Norton). 554
Myomectomy and pregnancy (Da Costa), 445

(Abst.)
pregnancy following (Mu.ssoy et al.), 508

N
Neorologj', Conaway, 'Walter Ponder, 306
Latzko, William, 454
Lynch, Frank Wortliington, 306
McNeile, Lyle G., 716
Miller, Hilliard Eve, 710
Titu.s. Elijah White, 150

Necrosis, cortical, of kidneys associated with
necrosis of pituitary in obstetrical
shock (Tomlin.son), 230

Neisserlan infection in pregnancy (Rice),
226

Neonatal mortality, care of parturient woman
in relation to (Sage), 448 (Ab.st.)

New York, Lying-In Ho.spit.al of (P.-istore),
2.04

Newborn, 302, 443, 597 (Absts.)
gangrene of extremity in (.Steiner), 680
infant, hemolytic disease of (Taylor and

Race), 597 (Ab.st.)
hypoprothrombinemia in. prevention of,

studies on minimal effective dose of
water-soluble vitamin K substitute in

(Hardwickc). 443 (Abst.)
ovarian cyst in (Bulfamonte) , 443 (Abst.)

O
Obstetric and obstetric-gynecologic .special-

ization (la?on), 4 52 (.\bst.)
hemorrliage, massive, requiring liysterec-

tomy (Hunt), 246
l.'ibor, estimation of work of, :ind its sig-

nificance in licart disease (Sanij)son
and Quinn), 719

siiock, necrosis of pituitjiry in. cortical ne-
crosis of kidneys associated willi
(Tomlinson). 236

Obstetrics and gynecology, books on, review
of. 148. 815

te.xtbook of, combined (Kerr), 816 (B.
rev.)

year book of, 1944 (Greenhill), SIO (B.
rev.

)

for nursi;s (DeLee's), 151 (B. rev.)
Greenhill’s year book (1943), 150 (B. rev.)
sulfonamide therai)y in (Diitra). 451 (Abst.)
vagaries ;tnd bi.»lovical backgrounds in

(.Scliautller), 598 (.Ab.st.)

Ompbalocele (aminocele), anatomy and eti-

ology in relation to hernias of um-
bilicus .and umbilical cord (Margu-
lles), 695

Operations, c-s.-irean section, live hundred
consecutive fFree), 401

Ophthalmia neonatorum. sulfonamides in

(t^oiHiy :md Hoffa), 392 (Ab.st.)

Otosclcrosi.s j)repnancy and (.Mb n), 32

Ovanan adhesions, origin of. from organized
liquor folliculi in Rhesus monkey
(Hartman), 599 (Ab.st.)

cyst, cystic pelvic chordoma simulating
(Reich and Nechtow), 265

large, in newborn child (Bulfamonte),
443 (Abst.)

cysts, bilateral, multilocular, pseudomucin-
ous, necessitating ce.sarean section
(Kanter), 428

pregnancy, primary (Eckerson), 445 (Abst),
ti.ssue, preservation of. hy.sterectomy with,

in treatment of endometriosis (Cash-
man), 484

Ovaries, extracts from, clinical use of (Pluli-
man), 300 (Ab.st)

Ovary, adenoacanthoma of (Melody et al.).
691

carcinoma of, treated preoperativelv with
deep x-ray (Parks), 676

torsion of apparently normal, and .spontane-
ous amputation of Fallopian tube dur-
ing adolescence (Anderson), 283

Ovular life and sterility, relationship of gl.v-
cogen to problems of (Hughes), 10

Ovum and follicle, development and degenera-
tion of, as obseiwed by intravital
stiining (.Strassmann), 343

Pain in childbirth, control of (Lull and-
Hingson), 816 (B. rev',)

mechanisms (Livingston), 151 (B. rev.)
Pancreatic achylia, relation of, to meconium

ileus (Farber), 597 (Abst.)
Papillary lesions of cervi.x uteri in pregnancy

(Edmondson et al. ), 356
Parturient woman, care of. in relation to

neonatal mortality (Sage), 448
(Abst.)

Patliologj' of labor, puerperlum, and new-
boi’n (McCormick), 815 (B. Rev.)

Pelvic lympbadonectomy in treatment of
cervical cancer (Morton), 19

reactions to infection (Barrett and Lash),
596 (Abst.)

Peniciliin, transmission of, through placenta
(Hutter and Parks), 663

treatment of sulfonamide-resistant gonococ-
cal infections in female (Cohn et
al.), 657

Pituitary, necrosis of, in obstetrical .shock,
cortical necrosis of kidneys associated
witli (Tomlinson), 236

posterior, and ergonovine, comparative ac-
tion of, in tldrd and fouillj stages of
labor (hero, 734

Placenta delivered live hours before birth of
fetus (Torpin), 438

manual removal of (Aaberg and Retd), 368
previa, study of 250 cases of (Seeley), 8.5

transmission of penicillin tlirough (Hotter
and I’arks), 663

Placental changes in toxemia of pregti.ancy
(.Siddall). 304 (Cor.)

deliver.v, rectal maneuver for (Greenberg),
TOO

site, noninvolution of (Rutlierford and
Hertig), 378

Plasma, human, <and serum toxicity (.State

and l^tvinc), 453 (.Abst.)
Plastic surgery, chronology of evolution of

(Maltz), 154 (B. rev.)
Podalic and transverse jtresentations, ver-

sion by purg.'ition and enema in

(Torres), 302 (Ab.st.)
Postmenopausal pruritus vulvtio (Cinberg).

64 7
Postpartum appendicitis (Timerman), 715

(Abst.)
hematomas (Lubln and Horowitz), 71.>

( Abst.

)

Pregn.ancy, abdominal (Dibbins), 597 (Abst.)
after renal biopsy in hypertensive dlsca.'-e

(Siddall), 782
and delivery witli intrauterine pessaiy In

cervi.x (AVelton and Elllngson), 442
(Abst.)

and gallstones (Robertson and Docliat),
443 (Abst.)

and labor, surgical complications during
(Scott), 494

and otosclerosis (Allen), 32
carcinoma following. with spontaneous

cure (Levine and AVeiner), 778
of cervi.x .and (Kobak et al.), 307

eervic.'il ( Studdiford ) , 169
chronic ai)pendicitls and (Coatz), 448

(Abst.)
comiilic.atod by Addison's disease (.Slieldon),

269
complications. 444, 712 (AI)St.«.)
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Pregnancy—Conl’rt

diagnosis, Soutli African frog (Xenopus
laevis) in. (AVeisnian and Coates),
IJf) (B. rev.)

diet in (Sullivan), 712 (Ab.st.)

double ova, in wliicli Rh positive twin de-
veloped erytliroblastosis (Potter), 444
(Abst.)

early signs of, revealed by geni'al examin-
ation (Sisco and Agllero), 303 (Abst.)

ectopic (Denoon and Henderson), nOG
(Abst.)

effect of, on chemical composition of human
dentin (Dragiff and Karsban), 711
(Abst)

extrauterine, 298, 59G (Absts.)
following myomectomy (Mussc.v et at), .OOS

Friedman test for, false negative results in
(Buxton), 710 (Abst.)

frog test for (AVeisman and Coates), 712
(Abst)

hirsutism in (Stoddard), 417
hydronephrosis and pyelitis of (Robcrt.son),

148 (B. rev.)
in rudimentar.v horn of uterus (AIulsow),

773
interstitial tubal (Alvarez and Eoullon), 299

(Abst)
multipie (Chavanne and Pittaluga), 711

(Abst.)
myomectomy and (Da Costa), 44:7 (Abst.)
Neisserian infection in (Rice), 22G
papillary lesions of cervix uteri in (Ed-

mondson et at), 3.7G
physiolog>’, diagnosis, 303, 710 (.Vbsts.)
primary ovarian (Eckorson). 4 15 (Abst.)
syphilis during, early rapid treatment of

(Speiser et at). 214
therapeutic interruption of (Kuder and

Finn), 7G2
thiamin status during (Siddall and Mull),

G72
thiourea treatment in, analysis of^fCects

of continued, on development" of off-
spring in rat (Goldsmith,;.^ at). 197

toxemia of, placental chansf«?MnfSiddall),
304 (Cor.)

toxemias of, action of ver.-itrono on blood
pressure, urine volume, and urea
clearance in (AA’illson), GG.5

uterine myoma and (Zuckermann), 445
(Abst.)

Pregnant women, supervision of. in factor.v
employment (O'Sullivan and Bourne),
451 (Abst.)

Prolapse of urethra treated by Hepburn op-
eration (Miller), 591

Pruritus vulvae, postmenopausal (CInberg),
G47

Psychiatric novels of Oliver AVcndell Holmes
(Oberndorf), 819' (B. rev.)

Psychology of American woman, differential
(Cooke), 457

of women, (Deutsch), 820 (B. rev.)

Puerperal fever postpartum infection of geni-
tal canal (Gonzales), 714 (Abst.)

infection, revision of uterine cavity as
prophylaxis against (Da Costa), 449
(Abst.)

thirty cases of (Carvallio), 151 (B. rev.)
thrombophlebitis, treatment of pulmonar.v

embolism complicating (Dubrovsky
and Linzoain), 448 (Abst.)

Puerperium, early rising in (Armand), 714
(Abst.)

Pyelitis and hydronephrosis of pregnancy
(Robertson), 148 (B. rev.)

Q
Quintuplets, 'Argentine,

301 (Abst.)
birth of (Beruti),

Sex precocity, virilism, adrenal cortical tuulor
(Pratt and Schaefer), G23

Sexual anomalies (Hirschfcld), 152 (B. rev.)
Soap, medical uses of (Fishbein), 821 (B.

VQ\.

)

Squamous metaplasia of ceiwix uteri (Auer-
bach and Pund), 207

Sterility, and ovular life, relationsiiip of
glycogen to problems of (Hughes), 10

studies in female, analysis of (Nicodemus
and Ritmiller), 95

Stilbestrol, influence of, on lactation (Fields),
385

suppression of lacUition by (Bloom), 715
(Abst.

)

Succinylsulfathiazolc (sulfasuxidine), treat-
ment of urinary Infections with (Ev-
erett et al.). Ill

Sulfasu.xidine (succinylsulfathiazolc). treat-
ment of urinai'.v infections with (Ev-
erett et al.), 114

Sulfonamide therapy by transplacental route
(Gabastou), 711 (Ab.st.)

in gonococcal infection in women (Hes-
selline et al.), 746

in gynecology and obstetrics (Dutra), 451
(Abst.)

Sulfonamide-resistant gonococcal infections in

female, penicillin treatment of (Cohn
et al.), G57

Sulton.amidcs in ophthalmia neonatorum
(Sorsby and Hoffa), 302 (.Abst.)

Surgery, minor (Rolleston .and Moncrieff),
153 (B. rev.)

plastic, chronology o^cvolution of (^Maltz),
154 (B. rev.) (1

Syphilis, early, rapid) 'treatment of, during
pregnancy (S/eiscr et al.), 214

Textbook of obstetrics and gynecology, com-
bined (Kerr), 81G (B. rev.)

Therai)eutic regimen for eclampsia (Arnell),
49 /

Thiamin status /during pregnancy (Siddall
and JIuUo, 672

Tlxiouren jjPH-tTfient in pregnancy, continued,
eTfCcts of. on development of offspring
in I’at (Goldsmith et al.), 197

Thoracopagus twins—x-ray diagnosis (Gra-
ber), 27

G

Thrombophiebitis, puerperal, treatment of pul-
monary embolism complicating (Du-
brovsky and Dinzoain), 448 (Abst.)

Tocograph, Ldrand, obseiaations of intermit-
tent contractions of uterus in process
of laboi’ made witii (Murphy), 186

Toxemia, 448. 714 (Absts.)
, of pregnancy, action of veratrone on blood

pressure, urine volume and urea
c’carance in (AA^illson), 6G5

placcnt:il changes in (Siddall), 304 (Cor.)

Jransverso and oblique positions, study of,

with special reference to their roent-
gen diagnosis (Beruti et al.), 710
(Abst.)

Trichomonas
’ ” ‘

' ent of (Dos
Santos / 1 (Abst.)

vaginitis, of (Dubois),
450 (Abst.)

treatment of (Rieper), 450 (Abst.)
Tubal pregnancy, interstitial (Alvarez and

Boullon). 299 (Abst.)
Tumors, benign ])elvic, urinary tr.act changes

with (Chamberlin .and Payne), 300
(Abst.)

Twins, thoracopagus, x-ray diagnosis (Gra-
ber), 27G

R
Rectal maneuver for placental deliverj'

(Greenberg), 700
Retractor, vaginal, new self-retaining (Gutt-

mann), 43G
Rh factor again, 797 (Editorial)

and prognosis (Henry), 715 (Abst)
in blood of Australian aborigines (Sim-

mons et at), 71G (Abst.)
iso-immunization by recent developmentsm (Levine), 810

Rh-positive patient, intragroup hemolytic
transfusion reaction in (Speck and
Sonn), 273

Rupture of uterus (Lynch), 514

Umbilicai arteries, benefit from earlv ciarnp-
ing of (Fortier), 304 (Cor.;

Unborn, ourselves. An embrvologist’s essav
on man (Corner), 145 (B. rev.)

Urethra, prolapse of, treated bv Hepburn oj)-
eration (Miller), 591

Urinary infections, treatment of. with suifa-
suxidine (succinylsulfathiazoie) (Ev-
erett et ni.). 114

tract changes with benign peivic tumors
(Cliamberlin and Payne), 300 (Abst.)

Urology, gynecological and obstetrical (Ever-
ett). 144 (B. rev.)

Uteri, ruptured, hystei-osalpingography as
diagnostic aid in certain types of
(Sheffery). 423
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Uterine blood ' vessels, injection study of
, (Faulkner), l
cavitj', revision of, as prophylaxis against

puerperal infection (Da Costa), 449
(Abst.)

cervix, virus infections of (Coutts), 450
(Abst.)

defense mechanism against infection (Good-
all), 532

myoma and pregnancy (Zuckermann), 445
. (Abst.)

Uterotubal insufflation, demonstration model
for (Rubin), 78G

Uterus, adenoacantlioma of (A>Te), 261
excision of, mortalities following, analysis

of, at Philadelphia General Hospital,
1931 to 1941 inclusive (Williams),
802

gravid, tetanically contracting human spa.s-
molysant action of magnesium ions
on (Abarbanel), 473

intermittent contractions of, role of, in
process of iabor (Murphy), 186

inversion of (Norton), 442 (Abst.)
rudimentary honi of, pregnancy in (Mul-

sow), 773
rupture of (Lynch), 514

V
Vagina, absence of, surgical treatment of

(iniitacre and Chen), 789
virus infections of (Coutts et at), 450

(Abst)
Vaginal infections, 450 (Absts.)

retractor, new self-retaining (Guttmann),
436

smears, value of, in diagnosis of early
malignancy (Jones ct at), 159

Vaginalis, trichomonas, treatment of (Dos
Santos and Zagury), 451 (Abst.)

Vaginitis, trichomonas vaginalis, effective
treatment of (Dubois), 450 (Abst)

treatment of (Rieper), 450 (Abst.)

Ver.sion by purgation and enema in podalic
and transverse presentations (Torres),
302 (Ab.st)

Ve.sico-uterine fistula, postoperative (Frank),
776

Visco-rayopakc, new contrast medium, use of,
in femaile generative tract (Norment),
.253

Vomiting, perniciou.s, hemotherapy in (Duek),
444 (Abst)

Vulva, virus infections of (Coutts et al.),
450 . (Abst)

Vulvar lesions, similarity of mouth and
(Parks), 396

W
War casualty, Melbourne W. Bojaiton, 305
Weight of Negro infants (Bakwin and Pat-

rick). 443 (Abst.)
Wertheim operation for carcinoma of ceiwix

(Meigs), 542
Woman, American (Groves), 820 (B. rev.)

differential p.sychology of (Cooke), 457
a.sks doctor (Novak), 816 (B. rev.)
endocrinologj' of (Hamblen), 817 (B. rev.)

Women and men (Scheinfeld), 820 (B. rev.)
p.sychologj' of (Deutsch), 820 (B. rev.)

X
Xenopus laevis (South African frog) in prcg-

nanc.v diagnosis (Weisman and
Coates), 149 (B. rev.)

X-ray, deep, carcinoma of ovarj' treated pre-
opcratively wth (Parks), 676

diagnosis, thoracopagus twins (Graber),
276

studies in hysterosalpingography, using new
cannula (Hudgins), 431

Y
Year book of obstetrics and gynecologj', 1944

(Greenhill), 816 (B. rev.)




